Briefing for October 


By all odds one of the most serious war 
problems of the day is manpower. 
Stated simply, successful solution to the 
problem is found only when there is 
provision of enough armament to win. 
We all know by now that not enough 
airplanes is not enough armament to 
win. Associate Editor Foster takes a 
very critical look at the West Coast 
War Manpower Program and finds it 
only a stopgap. In his report on page 
110 he warns of a relapse into the “too 
little, too late” policy which we were 
supposed to have abandoned in assum- 
ing the offensive against our enemies. 

A witch hunt for “war profiteers” is on 
in full swing and has yet to reach its 
peak. The aviation industry is the No. 
1 candidate merely by virtue of its be- 
ing one of the biggest and certainly the 
most spectacular war producer. But 
this is about all the ammunition the 



Sanford A. Moss is best known as the 
“father of airplane superchargers.” Further, 
he has long been interested in the integral 
power plant idea, and a series concerning 
his proposals, together with synopses of ex- 
pert opinions, began in September Aviation. 
Dr. Moss’ concluding installment' appears 
this month on page 148. 


hunters have — because the industry cer- 
tainly hasn’t and won’t have much to 
show by way of excessive profits. Just 
how lean a profiteering case aviation 
presents is demonstrated by Financial 
Editor Hoadley on page 114. 

Gen. Chennault proved that the relative 
superiority of one airplane over another 
was almost an academic question com- 
pared to the relative merits of fighting 
tactics. Much of the success of the his- 
toric defense of Malta by the RAF was 
due to fighter tactics, basis of which 
was the line-abreast formation. J. L. 



Reagan Stunkle, general service manager 
for Lockheed and Vega, has recently re- 
lumed from the battle fronts where he made 
a thorough inspection of the procedures in- 
volved in insuring satisfactory delivery and 
maintenance of his companies’ products 
which have been doing such a spectacular 
job of hammering the Nazis. His description 
of how they “keep ’em flying” over there is 
on page 112. 


Lowrey participated in the Malta bat- 
tles as an RAF fighter pilot and is now 
a test pilot with Republic Aviation 
Corp. On page 192 he describes the 
fighter fundamentals in detail. 

Another of Aviation’s important “De- 
sign Analyses” appears on page 119, 
with the Fleetwings BT-12 basic trainer 
the object of a complete part-by-part 


Down the Years in 

25 Years Ago (1918) — Drawings of 
giant Zeppelin four-engine bomber reveal 
it to have a 161-ft. span. . . . Post Office 
lists airmail expenses for the month, in- 
cluding fuel, as $968.80. And total cost 
for the same period, including $173.02 
for office force, was $10,001.49. Mean- 
while, Post Office denies published story 
that Washington-New York-Boston air- 
mail service was about to be operated. 

. . . More than 500 employees of the 
Wright-Martin Aircraft Corp. celebrate 
opening of huge new building “capable 
of housing 1,000 men at work”. . . . 
Sen. New (Ind.) introduces bill to create 
Department of Aeronautics, with chief to 
be appointed by President. 

15 Years Ago (1928) — At National Air 
Races (Los Angeles) fFosp-powered Boe- 
ing fighter wins free-for-all by climbing 
to 10,000 ft. and return in 5 min. 26 sec., 
also winning first place in level flight 
with speed of 171.8 mph. . . . Aero 
Chamber appoints commission, under 


breakdown. Crammed with fundamen- 
tal design information, weights/ meas- 
urements, and structural details, the ar- 
ticle is rounded out as an invaluable 
reference work by numerous perspective 
sketches and photos of the important 
components. 

While headline hunters reaped their har- 
vests with vague promises of numerous 
planes they would build sometime, 
Douglas has been quietly producing un- 
believable quantities of the “old work- 
horse” everyone knew could do the job. 
Its system for building C-47’s (military 
DC-8’s) in quantities once thought im- 
possible is described on page 135 by 
Jock Simpson. 

With air speeds around 500 mph. utilized 
in modern wind tunnels, the factor of 
control is of considerable importance. 
A detailed, description of the apparatus 
involved will be found ofi page 162. 

Modification is not a wartime phenome- 
non. Airline engineers have been mod- 
ifying standard equipment for many 
years in order to adapt it to local 
operating conditions. This is done 
through maintenance facilities, and a 
description of what TCA engineers have 
accomplished begins on page 213. 

From refrigerators to wings for mighty 
P-47 Thunderbolts is a big jump, but 
when the need arose, Servel made it — 
and in a hurry. First word on how this 
conversion was made is on page 142. 


AVIATION S Log 

chairmanship of Casey Jones, to inquire 
into flying school standards. . . . J. C. 
Penney, Jr., chain store magnate, brings 
three leading German glider experts to 
this country to inaugurate glider schools, 
first to be at Corn Hill near Province- 
town, Mass. . . . Capt. T. Komanura, Im- 
perial Japanese Army, enters MIT to do 
special work in airplane design and aero- 
dynamics. . . . Lieut. James Doolittle is 
ordered to Mitchel Field to study fog 
problems. 

10 Years Ago (1933)— New York 
Times comments editorially on innova- 
tion of berths in overnight planes to 
West Coast. Writer thinks that sleep 
might be hard to obtain because of “air 
pockets” and he winds up with comfort- 
ing suggestion that prospective traveler 
get life insurance “for the family”. . . . 
Congress appropriates $3,300,000,000 for 
PWA airport projects. . . . Adm. Byrd 
sails for Antarctic with a Curtiss Condor 
and an autogyro on board. 
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|t’s carbon dioxide 

it's now a new industry! 


Compressed and stored in cylinders, 
carbon dioxide is being put to work 
by Kidde in many fields. It’s one of 
the fastest fire-fighters known. It’s a 
powerhouse of energy quickly avail- 
able in emergencies. The harnessing 
of carbon dioxide and other com- 
pressed-^gases forms a new industry, 
full of promise for the future. 


WALTER KIDDE & COMPANY, INC., 1016 MAIN STREET, BELLEVILLE, N. 1. 



MEDICAL MISSION! 

An urgent request for medical supplies is received 
from an isolated outpost. Dressings, drugs, plasma 
... all needed in a hurry. Terrain too tough for 
land vehicles. 

But, the vital, life-giving supplies go through to 
their destination quickly and surely in the Piper 
L-4 “Grasshopper.” Parachutes carry the precious 
cargo to our hard-fighting boys. Wounds are 


FREE BOOKLET ON HOW TO FLY. Send lodny for your copy 
of “You, Too, Can Flyl" If you also want the full-color Piper 
catalog, enclose 10c in stamps or coin for postage-handling. 
Piper Aircraft Corporation. Dept. A103, lock Haven. Penna. 
16mm. SOUND FILM-“The Construction of a Light Airplane." 
Extension Services, Penna. State College, State College. Penna. 


healed, lives are saved . . . thanks to this wartime 
version of the famous Piper Cub. 

It also directs artillery fire and troop move- 
ments, acts as a scout, transports officer personnel 
and delivers messages. The Piper L-4 is ideal for 
these duties because of its remarkable maneuver- 
ability and because it can land quickly almost 
anywhere and be hidden easily. These wartime 
uses and developments in design 
promise you a finer, safer, more 
economical peacetime Piper Cub. 


PIPERS 

Points the Way to Wings for All Americans 
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DESIGN CHECK CHART, ECLIPSE TYPE P-2 GENERATOR 


DESIGN CHECK CHART, ECLIPSE TYPE 1042 CARBON PILE VOLTAGE REGULATOR 


Application 

n electrical power supply 


o and with provi- 


For application a 

engines incorporating a J to 1 generator d 
sions for air blast cooling. 

For application as an electrical power supply source to auxiliary 
engines incorporating a 6,000 RPM generator drive speed. No provi- 
sions for air blast cooling necessary. 

Performance 

for main engine applications with provisions for blast cooling, 
continuous full load rating 200 amperes, 28.5 volts, at 5,000 to 10,000 
RPM. Permissible intermittent overload 300 amperes, 28.5 volts. 
For main engine applications wherein aircraft is operating at low 
” cruising speeds, generator will provide three-quarters output or 


150 amperes, 28.5 volts at 4,400 RPM. 

For auxiliary engine application without pro- 
~ visions for blast cooling, continuous full load rat- 
ing 200 amperes, 28,5 volts at 6,000 RPM. 

h-.r*'' Designed for increased strength, generator in- 
corporates a steel mounting head and a floating 
type flexible torque drive shaft which absorbs 
engine torsional vibration and compensates for any 
slight possible drive misalignment. 

Oil main cngineapplications, air blast cooling, 
internal cooling fan and hollow armacure shafe 
assure full load at minimum temperatures. For 
auxiliary engine application, internal fan provides 
adequate cooling. 


Application 

For application to 24-volt aircraft electrical 
mr systems to regulate the voltage of single or parallel 
operated engine driven D.C. generators to a con- 
stant and predetermined value at varying spccdsand 
load requirements. 

Performance 

Regulates voltage of generators in 24- volt 
■^systems within plus or minus 2% of setting, where 
maximum power dissipation does not exceed ICO 
watts under blast cooling operation, or 75 watts 
without blast cooling. 

w. Adjustable to maintain between 26 to 30 volts 
•^over a resistance range of .7 to 55 ohms. In paral- 
lel systems regulator will divide full load < 
within plus t ’ 


tance, and providing even, continuous regulation without lag or 
fluctuation. 

Produces a minimum of radio interference due to absence of 
^regulator contacts of the vibrating type. 

Designed for plug-in connection to standard base, facilitating 
installation and removal. To compensate for voltage line drop and 
t rheostat is provided for adjust- 

Compensating windings insure equal division of load to each 
■generator in parallel operated systems. Finned regulator housing pro- 


vides for rapid heat dissipatic 



THE 

SPARK PLUG 
TEST SET 



Tests The Electrical Security of Spark Plugs. 

Uses High Voltage Bridge Circuit. 

Operates from a 110 Volt, 60 Cycle AC Source. 

Also Furnished for Operation on Other AC Voltages. 
Requires Only a Supply of Dry Gas. 

(Carbon Dioxide or Nitrogen) 

Set Includes Pressure Regulator. 



M-600 AC 220V-60 Cycle 


THE B<3 [ORPORBTIOIl 

136 WEST 52nd STREET, NEW YORK 19, N.Y. 


Contractors to ^ the Unit'd States Army, Navy and Coast Guard and Aircraft Engine Builders 
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GniNDrarS wheels 


really true 

• Some users may still be skeptical, but we assure you 
again that we make quick shipments. You see, with 
WPB approval, we now specialize* on Grinding Wheels 
and Mounted Wheels and Points up to 3" in diameter 
only. All larger sizes are out for the duration. Then 
too, our central location brings most customers within 
one day’s shipping distance. 

Write for Catalog today 



CHICAGO WHEEL & MFG. COMPANY 

1101 W. Monroe St. Dept. AV-10 Chicago 7, Illinois 


FREE TEST WHEEL-To get acquainted 
with these fine wheels and our fast serv- 
ice, we'll send one postpaid. Tell us size 
wheel and material you'd like to try it on. 

AbnuUve^ndusir* Wh< * 1 p *°P ,e of ,h,! 


Send Catalog. Interested in □ Grinding Wheels. Av l ° 
□ Mounted Wheels □ Send Free Wheel. Size 
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SAVING HORSEPOWER 
to SAVE FREEDOM! 


B OILED right down to basic facts, it's horsepower of a 
hundred kinds that's deciding this war. . . horsepower 
giving mobility and meaning to the firepower in the hands 
of the American fighting man, who grew up with his foot 
on a throttle. 

An unconquerable combination— American men and 
motors! It's an honor and an inspiration to every Sealed 
Power man and woman to serve every branch of our armed 
forces with the products that have won the trust of peace- 
time America. 

Sealed Power Aircraft Piston Rings, through sound basic 
design, carefully controlled materials and rigidly main- 
tained precision standards, offer important advantages in 
safeguarding power and saving precious fuel. 

Sealed Power Corporation 

Muskegon, Michigan • Windsor, Ontario 


BUY AT LEAST ONE 
EXTRA *100 WAR 
BOND THIS MONTH 


You owe it to yourself— 
to America— to that special 
man of yours in uniform 



PISTON RINGS-PISTONS-CYLINDER SLEEVES 
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In global war, wind, rain, sleet, grit and 
shock all wage a campaign of their 
own. Therefore, Bolton Radio Shielded 
Ignition Assemblies for warcraft en- 
gines are designed not only to minimize 
radio interference, but also to offset the 
extreme wear and tear incident to 
modern combat. 


Durable material and construction are 
as much a Bolton responsibility as cor- 
rect electrical design; hence they are 
very definitely a part of every piece of 
equipment supplied the armed forces. 


H_B0LT0n MAMJFACTURIHC CORPORATION 


692 CAMPBELL AVENUE • WEST HAVEN • CON NECTICUT 
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HOW PAN-AMERICAN PROTECTS 









A 3UCK is just naturally water- 
proof. He's built that way. 
Being waterproof is his spe- 
cialty. It enables him to do a 
lot of things that a chicken, for 

Just as a duck sheds water, 
Hycar synthetic rubber sheds 
oil. For Hycar’s specialty is oil- 
resistance. Particularly oil- 
resistance in the presence of 
heat, abrasion, pressure, or 
aromatic hydrocarbons. The 
oil-resistant types of Hycar are 
built that way. But the degree 
of oil-resistance is closely con- 
trolled, tailored to the job. Oil- 
swell can be held to ±1%, or 
even to zero. In addition, Hycar 
can withstand temperatures of 
250°, abrasion resistance is 
50% in excess of natural rub- 
ber, and compression-set char- 
acteristics are excellent. 


Hycar is light- 20% to 2 5% 
lighter than many other syn- 
thetics. And its resistance to oil 
absorption keeps it light. 

Aren’t these the qualities you 
have wanted in oil and fuel 
hose, hydraulic lines, seals, gas- 
kets, grommets, diaphragms 
and other resilient products 
you use? Hycar Chemical Com- 
pany, Akron, Ohio. 



Hycar 
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ONLY SKILL AND EXPERIENCE 
PRODUCE THE MASTERPIECE 

G LASS BLOWING, one of the ancient crafts, requires 
the same high degree of alertness and physical 
fitness identified with a good foundryman. These are 
among the qualities contributing to the excellent 
quality of workmanship found in Wellman castings. 
• Our long experience in Ampco Bronze, Well-Cast 
Magnesium, Brass, Bronze and heat treated Aluminum 
Alloys is available to your engineering department. 
• Patterns of all sizes and kinds in metal or wood. 

THE WELLMAN BRONZE & ALUMINUM COMPANY 

General Offices: 2533 E. 93rd St. • Cleveland 3, Ohio 




Lessons From The War 


From our wartime experience we can say this: When peace 
comes, Americans will enjoy the comfort and convenience 
of many strange new devices which are today devoted to 
military purposes. They will not only extend our span of 
life but also make it pleasanter in many ways. The 4-plant 
facilities of The Wearherhead Company are prepared to help 
you build these peacetime products just as we’ve helped 
build America’s cars, planes and refrigerators in the past. 
We offer you better designing than ever, much lowered 
production costs and a highly efficient service organization. 


Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 
Manufacturers of vital parts for the automotive, aviation, 
refrigeration and other key industries. 
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Wings with sinews of STEEE TUBES 



FOR AMERICA’S FLEDGLING FLYERS 


TT'LEDGIJNG fivers need a plane that will take 
a beating — one that will stand the bumps, jerks 
and crazy contortions caused by inexperienced 
hands on the controls. W ings and engines nnisr be 
securely mounted to absorb such shocks con- 
tinuously. That’s why so many basic trainers are 
built with Shelby Aircraft Tubing to obtain the 
lightest, strongest construction possible. 

Consolidated Vultee's basic trainer is one of a 
number of well-known trainer planes using Shelby 
Seamless Aircraft Tubing for fuselage sections, 
engine mounts, and other parrs requiring great 
strength. This construction withstands vibration, 
fatigue, and sudden strains and stresses. 


Alloy steel tubing has the highest strength- 
weight ratio of any structural section under the 
severe stresses to which airplane structures are 
subjected. Today, too, in giant bombers and other 
combat planes, such vital parts as wing spars, 
fuselage struts, longerons, engine mounts, and 
landing gears are made from seamless alloy steel 
tubing. 

No matter what type of plane you build there 
is a shape and size of Shelby Aircraft Tubing for 
every modern aircraft. It is made to exact govern- 
ment specifications and must pass our own spe- 
cial tests before it is shipped. W'rite for our book 
giving complete derails. 


NATIONAL TUBE COMPANY 

PITTSBURGH, PA. 

Columbia Set! Company. Sjn Emnciscn. I'aeibe Coast Distributor* United Stole* Sled Export Company. New York 



SEAMLESS STEEL TUBES welded together to form a homoge- ENGINE MOUNl of SHHI.BV Seamless Tubing assures 

neous fuselage strongly braced to withstand strain from any angle. great strength with high resistance to vibration and fatigue. 


CONSOLIDATED VULTEE BASIC TRAINER _ Vi «i 

pans built strong and light with the same Slltu.KV Aircraft 
Tubing that is used in lighters and bombers. 


SHELBY SEAMLESS AIRCRAFT TUBING _ roun d,„ V ai. 
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Introducing the Mary's first 
land-based bomber 




WAR W0GR44, 


27 BULLETINS on Ball 
Bearings — their use, 
installation and main- 
tenance. 

Available to Engin- 
eers, Designers, Drafts- 
men, Shop Men, Service 
Men and Maintenance 

Sent on your request; 
write, giving your title 
or position and name of 
company. . 


-C LOAD COMPUTATION MANUAL 


M-R-C BALL BEARINGS 


MARLIN-ROCKWELL CORPORATION 

Executive Offices: JAMESTOWN, N. Y. 



alternating current 


Back when electric power was mostly direct current, 
towns like Plainville still burned kerosene lamps. The 
distribution range of direct current was too limited. 

Alternating current changed that . . . Westinghouse 
pioneered the change-over which expanded the eco- 
nomic range of power lines to 300 miles and over . . . 
brought light and energy to every crossroad and hamlet. 

Now, history is being repeated in the growth of 
America’s bomb power. As planes increase in size, range 
and ceiling, more and more electric power is needed. 
This involves a severe weight penalty with low-voltage 
direct-current systems. 

As the answer to electric power requirements on these 
super-bombers, Westinghouse is helping to develop a 
high-frequency alternating-current system. This sys- 
tem contributes to weight savings in generator and 
motor designs — effects further savings in distribution 
copper weight. With this increased power, bombers 
can hit harder, fly higher and farther. 


By means of an A-C Calculating Board, Westing- 
house engineers are analyzing the a-c requirements of 
modern bombers. Actual equipment has been developed 
to the point where a standard line of a-c equipment for 
aircraft will soon be available. So, if you need help on 
electrical equipment for aircraft, consult Westinghouse 
— builders of the first successful, 3-phase, 400 cycle 
equipment for aircraft. Westinghouse Electric 85 Mfg. 
Co.. East Pittsburgh. Pa., Dept. 7-N. .wiw 
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Why American 
Airlines ordered 
another Ozalid Machine 
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Some Ozalid users on the Production Fro 


OZALID PRODUCTS DIVISION 

GENERAL ANILINE AND FILM CORPORATION 

JOHNSON CITY, N. Y. * OZALID IN CANADA — HUGHES OWENS CO., LTD., MONTREAL 


iK YOURSELF— SENI> FOR l. 
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On every hand tool operation . . . check and 
double check ... to make sure that the right 
tool, the fastest tool, is on the job. Worn tools, 
"slow tools” . . . tools poorly adapted to each 
specific application . . . waste time, skill, energy. 
Straight down thousands of busy production 
and assembly lines Snap-on tools are the stand- 
out choice for speed, adaptability, accuracy. 
Their ease of application, solid grip and power- 
ful leverage save time and energy, help pro- 
mote a smooth, uninterrupted flow of work. 
Eliminate the "bottle neckers” . . . replace w'ith 
Snap-ons. 3000 modern Snap-on tools offer 
a wide selection for production and mainte- 
nance needs. Distributed through 35 factory 
branches located in key production centers. 
Write for catalog and address of nearest branch. 


BACKGROUND 


FOR PRECISION 


In seeking to conquer infinite space, the aircraft 
engine builder must master the infinitesimal. 

he makes. ^ 

Such precision has been a habit with Allison for 
many years. It has been our assignment to 
handle production problems requiring special 
skills. 

For here is wide experience in fine design. 

Here is deep understanding of the strength and 


These attributes today, combined with General 
Motors’ faculty for mass manufacture, are giv- 
ing substance to the purpose of our very being 
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BACK THE ATTACK — 
WITH WAR BONDS 



LIQUID-COOLED 



Buy Victory with at least ll»;i in War Bonds! 


Instant response — unfailing action in every me- 
chanical element of the ship — is vital to protect 
the lives of the crew as well as giving striking 
power to the submarine. From his station, the 
commander skillfully directs its performance 
through centralized control equipment. 


The centralized controls of Milwaukee Milling 
Machines give the operator complete command of 
his machine — enable him to control its perform- 
ance to the fine degree he demands for the full 
expression of his skill. 


Speed and feed dials — all control levers within 
easy reach — the latter duplicated front and rear 
on plain and universal horizontal machines (model 
2K and larger) — contribute to the sustained 
precision of Milwaukees, in the tool Vc3*s^- 
room or on the production line. 


M 


A C H I N E 


TOOLS 



High Pressure 
Hydraulic Systems 

(?OM and bfreed (faun. production 



isembled for use 
os fixed or portable installations. 

The high pressures generated with compact 
units of light weight make them es 
aircraft product! 




Bering Staff available for layout. 

NEW VOBK wkbbbke 

Yorkl7 , N .v. 



• Light and compact, but plenty tough that describes G-E wing- 
flap electric drives. Careful design, fine materials, and rigid tests all 
have contributed to the building of G-E power packages that pack the 
punch vou need, when you need it. Typical of the superior construction 
of this power package is its winding, which, because of a superior, new 
insulating technique, is practically indestructible even under the 
severest overloads. 
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THE SCHATZ MANUFACTURING CO. 


Ip 111 

AIRCRAFT 

BALLBEARINGS 

SCHATZ AIRCRAFT CONTROL BEARINGS 
UPHOLD THEIR REPUTATION 
FOR 

PRECISION PERFORMANCE 
IN 

AMERICAN FIGHTING SHIPS 
THE WORLD OVER 


Detroit: 2640 Book Tower • Chicago: 902 S. Wabash Ave. 
Cleveland- 402 Swetland Bldg. • Los Angeles: 5410 Wilshire Blvd. 
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• Lad ish facilities assure 
controlled quality forgings 



LADISH 


OP FORGE CO. 


CUDAHY [“="] WISCONSIN 





A Single-phase 
to Three-phase 
Transformer 
for Aircraft 


G. E. ANNOUNCES 


Size: 2 3/8 by 2 1/16 by 2 11/16 inches 


Provides correct supply for operation of G-E gyro instruments 


This new G-E transformer has been designed to 
operate one Type KB-1 (gyro-horizon) and one 
Type KC-1 (directional-gyro) aircraft instru- 
ment simultaneously. By converting the 400- 
cycle, 115-volt, single-phase inverter output to 
three-phase, it provides the power necessary for 
these two instruments: it will not efficiently 
operate any other load. 

At normal temperature (25 C), the gyro motors 
will accelerate to full speed in 1.5 minutes. 

Sturdy construction. Exposed solder joints, 
mounting clamps, and terminals are protected 


against corrosion. Core and coil are moisture- 
and heat-resistant. Terminal board is strongly 
made, to resist shock and vibration. 

Long operating life assured. Operation is 
successful at any altitude, provided ventilation is 
sufficient, and throughout a wide range of tem- 
peratures (from —40 C to 70 C). A special 
Pyranol* capacitor ensures proper 
operating characteristics at low 
temperatures. General Elec- 
tric, Schenectady, N. Y. 


IMPROVE AIRCRAFT ELECTRIC SYSTEMS WITH THESE G-E TRANSFORMERS 
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ELECTRIC 




• A 20% to 30% decrease in assembly time by use 
of a laminated shim is only half the story. 

The same Laminum shim goes on from there . . . 
and provides the machine with a means of easy, pre- 
cision adjustment for wear, throughout field servicing. 

Many modern machines are equipped with Laminum 
shims at original assembly. As for the others . . . field 
and maintenance men usually want to install Laminum 
shims at the first take-down. They know it saves lime, 
labor, material, and the machine itself. Helps hold a 
machine at peak efficiency! 

LAMINATED SHIM COMPANY 
&0 Union Street • Glenbrook, Conn. 
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ARGUS — With o Hundred Eyes 


That Never Sleep 


British lighting men know 
named for a character out 
ogv who had "a hundred eyes that n 
To Americans it is the Forwarder - 
sturdy little utility-cargo plane. 


it as the drgtts- 
nf Greek rnvlhol- 
ver sleep."’ 
the dependahle. 


Officially designated by the li. S. Army as the UG-61 
this little-sung member of the Fairchild airplane family 
is doing a heroic around-the-clock job on many a 
fighting front of the United Nations. 

Getting precious medical supplies through to where 
they are needed in a hurry. 

Gtrrving the ammunition to where it is needed most. 
Setting down and taking oil in tiny patches ol clear- 


ing, so small that larger planes could not use them. 
Shuttling \rrny personnel between stall headquarters 
and "w here the shooting is.” 

These and a hundred and one other routine duties well 
performed have long since earned for the trim little 
LC-61 \ the undying affection of men who have de- 
pended upon it to get them in anil out ol tight [daces. 
Those who envision the universal use ol airplanes 
after the war— both commercially and privately — may 
see in the four-place UC-61A the forerunner of tomor- 
row's taxi id" the air. Another example ol Fairchild’s 
"touch of tomorrow in the planes ol today. 


/ air child Hircraft 


Vicisinn of Fairchild Engine & Airplane Corporation; 
Hagerstown, Maryland Burlington, North Carolina 
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THIS HYDRAULIC MACHINE GUN CHARGER THAT'S 
HELPING AMERICA SCORE AGAINST THE AXIS 


Interstate's mechani- 

II is interchangeable (right 
or left). In addition, the 

swivel 360 degrees, making 
it possible to charge the 
gun from any angle. 


Designed by Interstate engineers to be 
lighter, more compact, more dependable 
. . . this hydraulic machine gun charger has 
proved its performance in the turrets of 
many a Martin Marauder . . . and in other 
ships that have helped knock Axis war- 
birds out of the sky. 

This Interstate hydraulic unit has fewer 
parts; fits into smaller space,- can be in- 


stantly attached and detached by hand 
. . . without the use of tools of any kind. 
So successful has it proved in actual use on 
30 and 50 calibre guns that Interstate has 
also developed a hydraulic charger for 
automatic cannon! This large unit, too, 
reflects the same exacting standards of 
workmanship that have won national rec- 
ognition for Interstate Precision Units. 






Pioneered the Past . . . 


ENGINEERING THE FUTURE 



In addition to producing rotary wing 
aircraft for the armed forces, Kellett's 
live plants are supplying important parts 
requiring highest skill and aircraft man- 
ufacture "know how" for our nation's 
best bombers and fighters . . . including 
the Consolidated B-24 Liberator, the 
Martin B-26 Marauder, the Republic 
P-47 Thunderbolt and the Curtiss P-40 
Warhawk. 

Meanwhile Kellett's expanding engi- 
neering staff continues the necessary de- 


velopment of twtogiros and Micnptcrs in 
cooperation with the United States Army 
Air Forces to meet present and future 
military requirements. 

We look forward to postwar oppor- 
tunities for Kellett Rotary Wing Air- 
craft to serve in patrolling electric power 
lines, oil pipe lines and in a variety of 
time-saving and cost-cutting operations 
for industry, commerce, forestry and 
agriculture. Kellett Aircraft Corporation, 
Upper Darby (Philadelphia), Penna. 


KELLETT 



OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 
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Makin' the Grade • t t A LYCOMING FEATURE 




THE DAY THE iHSTRUCTOR SAYS -"GO AHEAD, KID, YOU'RE OH YOUR OWN." 


! 

i 

The power that helps make your first solo a success is opt 

i 

i 

i 

primary ond odvance training is doubly important. It is what 

M.K.is OF 

complete dependability. 

(Avco) 

LYCOMING 

AIRCRAFT ENGINES 



■RKI^RQQF/ 


COWL 


FASTENERS / 



SfiStefBc 


Toss®?- 




ton CANADIAN INDUSTRY 


PoRUS *p<OME 


Speeds Breaking- in 



VAN DER HORST CORPORATION OF AMERICA 






JENKINTOWN, PENNA., BOX 566 • BRANCHES! BOSTON • DETROIT • INDIANAPOLIS • CHICAGO • ST. LOUIS • SAN FRANCISO 
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You can get complete details — in Form 
No. 838 covering Low Tension Cable; in 
Form No. C-503 covering Stcelductor Cable, 
the High Tension Wire now used in thema- 
jority of America’s fighting and bombing 
planes. We'd appreciate your making sure 
these valuable bulletins are in your file. 


AUTO 'LITE WIRE CABLE 


MANUFACTURING DIVISIONS, 


PRODUCING A LONG 



When aircraft ENGINES are being shipped, or lie idle in stor- 
age, they are subject to a peculiar malady. They get "acid 
indigestion!” Fuel residues left over from test runs form 
highly active acids that can corrode pistons, cylinder walls, 
hearings and other internal parts. 

America's armed forces came face to 
face with thisfactwlien they first began 
to ship aircraft engines to all parts of 
the globe. Immediately they sent out 
an urgent call for a preventive that 
would effectively slop corrosion and 
prevent rust caused by internal con- 
densation. They got what they wanted. 

Union Oil Company's answer was Stop Rust B, which can de- 
liver a motor in "factory-perfect" condition anywhere in the 
world. It meets specification AN-YY-C-576h and is being 
used in large quantities by the armed forces today. 


Stop Rust B has a top notch lubricating oil base. It is a pref- 
erential wetting agent that coversand protects metal surfaces 
completely. It won’t drain off for months, stays put as long 
as the engine is idle. It neutralizes acids, keeps water away 
from metal surfaces. // effectively 
prevents rust and corrosion! 

When drained out, Stop Rust B leaves 
no residue that could harm engines 
when put hack into service. In fact, 
engines can be used immediately 
without flushing. The residue actually 
improves the lubricating oil — gives 
it a "break-in” quality. 

So if you ship aircraft engines or other equipment that re- 
quires internal protection against rust and corrosion, get in 
touch with Union Oil Company by phone, wire, or letter. 
Stop Rust B can be supplied in 53-gallon barrels or in bulk. 


ENGINES GET 
ACID INDIGESTION 
TOO! 


UNION OIL COMPANY OF CALIFORNIA 
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Smotrih, Tsuru££e-fitee 

COMMUTATION 


One of the outstanding features of Louis 
Allis Direct Current motors is their smooth, 
dependable, trouble-free commutation. 

Larger commutator with a greater number of 
better insulated commutator bars — precision 
built and machined — reduces to minimum 
voltage increments between bars. 


These rugged heavily reinforced cast-icon 
and steel constructed motors are built to 
cooly deliver a constant flow of dependable 
power on the toughest jobs. 

Available in a wide range of both electrical 
and mechanical modifications — a size and 
type for every industrial requirement. 


Over size rigid brush holders 
flour-grained carbon brushes 
— double insulated holder 
studs — assure smooth sliding 
non-sparking commutation. 



criptive bulletin No. 507-C will be sent u 


On your very next D.C. mo- 
tor requirement specify by 
name — LOUIS ALLIS D. C. 
MOTOR — it's, the motor to 
depend upon! 


THE LOUIS ALLIS CO., MILWAUKEE 7, WIS. 



Pilots get the feel of Spencer Circuit Breakers nuisance trip-outs . . . snap-acting performance at 

in the early days of training. For, there, on the all altitudes . . . plus the important convenience of 

panel board of many basic trainers is a row of being able to reestablish circuits by merely pusli- 

Spencer Breakers ... the same type of breakers ing a button or switch. 

that are used on bombers, fighters, interceptors, It’s a good beginning for pilots to learn the 

torpedo planes and others. Pilots know what these advantages of Klixon Circuit Breakers. And it’s 
breakers are for. They know the foolproof protec- a good beginning when designers start putting 
tion from overloaded wiring or short circuits these these breakers in planes ... a beginning of better 
breakers give . . . protection without circuit performance. 


Ki**o*j 


SPENCER THERMOSTAT COMPANY, ATTLEBORO, MASSACHUSETTS 
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No man on earth lives more than 60 hours 
from your local airport . . . 




CONSOLIDATED VULTEE AIRCRAFT 
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Slingshots 

can kill giants 


★ There are some 6,000 fittings in a four-engine 
bomber. That makes them a mighty important item. 

However, we never have thought for a second 
that the war cannot be won without our product. 
There is no idea in our minds that every crippled 
plane retui’hing safely to its base comes back simply 
because its AFCO Fittings stood up. 

But tliis we do believe: Nowhere are I hose vital 
“AN” tube, pipe and hose fittings produced more 
accurately, precisely and carefully than here. New 
machinery helps make that possible. Experience is 
another good reason, for many of our skilled workers 
have been turning out aircraft parts for years. 

When word comes through . . . “American bombers 
are over Berlin again” ... we know it is the 
blockbusters that are hitting hardest at our foes. 
But, along with other producers of small parts, we 
are glad that our effort has helped to break the 
morale of the enemy. 

We will leave it up to those whose responsdiility 
it is to build the mighty weapons. We are content to 
make good fittings. 

We know that slingshots, too, can kill giants. 



FITTINGS OF QUALITY FOR PLANES OF WAR AND PEACE 

The Aircroft Fitting Company • 1400 East 30th Street • Cleveland, Ohio 
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Waldes Truarc presents a significant 
advance in retaining rings. 

It spreads or contracts without dis- 
tortion; always retaining its perfectly 
fitting circular contour. 





For thrusl-load fixing, and shaft and 
housing applications, Waldes Truarc 
provides distinct advantages over nuts 
and bolts or wedges and washers ... it 
reduces dimension and weight . . . saves 
material... cuts manufacturing time... 
simplifies assembly and dis-assembly. 

On request, we will gladly furnish 
samples and full data for your tests. 



NOOR • INC LONG I 





T HE aircraft industry is one of the largest users of Meriam 
Manometers and associated test equipment. 

They are extensively employed at Army air fields in the United 
Stales and Possessions for checking and testing aircraft in- 
struments; and in industry for testing aircraft engines, fuel and 
vacuum pumps, carburetor and other accessories. 

In the illustration are shown two Meriam "8-in-l" Manometers 
(A-338). They are direct reading Well Type Manometers, each 
with an eight-sided scale selector, permitting the selection of 
proper scale for particular aircraft instrument being checked. 
They are widely used in both laboratory and field. Ask for 
Bulletin 22 on this instrument or Catalog C-10 on general line. 
THE MERIAM COMPANY 


MERIAM- - 


INSTRUMENT PEOPLE 
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ASSEMBLY 


SWAGING 

tvitA- 

SOCKETYPE * 


PouiMV 
Narrow. 

INC. 

LOS ANGELES 1 1, CALIFORNIA 




Approved as interchangeable with 
B & C types of present standard 
AN & NAF swaged cable terminals. 
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OR over forty years the Fenn Manufacturing Company has been a leader in the 
production of Special Parts, Tools and Machines. With the recent tremendous expansion 
of the Aircraft Industry, brought about by the war, much of Fenn's Special Parts work has 
been for Airplane and Aircraft Engine builders. 

fast production of many kinds of precision • made aircraft ports. The ability to work to 
close tolerances and to very exact specifications become an all important factor. 

Fenn equipped their plant with many new precision machines to specialize in this kind 
of work. Skilled machinists, associated with Fenn for years, quickly adapted themselves to 

The volume of this work exceeded all expectations. For many months it has needed 
a plant of its own. And now it has it — Fenn Aircraft Division. This plant, located in New 
Britain, Connecticut, will specialize in the manufacture of aircraft subassemblies and parts; 

There is scarcely any limit to the diversity of ports that con now be mode by Fenn Air- 
craft. A capable staff of engineers and designers working in direct cooperation with 
plane and engine builders, assures for the industry, now and after the war, a dependable 
source for sub - contract work. 

_ /O/ jl jl //- NEW BRITAIN 

CONNECTICUT 

DIVISION OF FENN MANUFACTURING COMPANY 

MANUFACTURERS OF AIRCRAFT SUBASSEMBLIES AND PARTS 
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I The production 
of Cherry Blind 
Rivets in August was five times greater than 
in August a year ago. In that time, the average 
price has dropped to 'h of its original level. 

This means that you can now use Cherry 
Rivets to solve more design and production 



to the aircraft builders and the field crews 
of our armed forces can now save time and 
money in an even wider range of uses. 

Orders have increased faster than produc- 
tion, resulting in a large undelivered backlog. 
In spite of this, scheduling now permits partial 
delivery on new high priority orders within 
30 days. Immediate delivery on emergency 
orders. Immediate delivery on tools. 

CHtttr uvtrs. rum MAwurAcrmf and awucauon 


Cherry Rivet 


LOS ANOIIIS* CALIFORNIA 


William Tell had an easy target! 




William Tcll's achievement with ar- 
row and -apple was good enough for 
his time. But today’s aerial marks- 
men arc writing a brand new history 
of accuracy. Hitting an apple at 100 
paces is good, but hitting a power 
house from live miles up is better yet. 

Important factors in the almost in- 
credible accuracy of American bomb- 
ing are the manufacturers of electrical 
and navigational instruments. These 
manufacturers are producing instru- 


ments of exceptional precision. The 
Boes-made Astro Compass for celes- 
tial navigation, shown at left, is a 
good example. So, too, are the bomb 
release switches, the Compass Swing- 
ing Sight, and the electrical indicating 
instruments that comprise our pro- 
duction for Victory. While all of them 
are now employed at the business of 
destruction, it is comforting to reflect 
that they will some day serve the sky- 
ways of a world again at peace. 


BOES 


HANIIFACTURERS OF ELECTRICAL AND NAVIGATIONAL INSTRVilENTS 


LET'S PAY for Hit WEAPONS 
WE'RE BUILDING — WITH BONDS! 


FOR AIRCRAFT 
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Mi-ALuminum nuoy 

AIRCRAFT ENGINE 

PR ESTQ n E RADIATORS 


a*u£ 


OIL COOLERS 

ft/Pfrn ip Stilt fotces 


SRVIIIG WEIGHT 


oft copper units of the 
same size and rating 


CLIFFORD MANUFACTURING CO 

564 EAST FIRST STREET, BOSTON 

Producers of HYDRON Metallic Bellows and bellows assemblies for all types 
of aircraft controls and instruments 
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The Plywood Airplane i s iT 
TEGO-BONDED Airplane 


r -On iFUMf 

THE COMPLETE RESIN BONDING 


L I N E A T W O R K 


T ie modern plywood plane, 
uch as the De Havilland Mos- 
quito pictured here, resulted di- 
rectly from the introduction of 
Tego Resin Film in 1935. Use of 
this pioneer synthetic resin adhe- 
sive first enabled woodworkers to 
make weather-proof, fungus-proof. 


boil-proof aircraft plywood. Tego 
also solved the problem of 
producing highest quality aircraft 
plywood in large quantities quickly. 

Today, as for many years past, 
TEGO-bonded plywood is the ac- 
cepted standard for aeronautical 
plywood meeting the rigid require- 


ments of the U. S. Army and Navy 
Specifications. No other resin ad- 
hesive can match the long record 
of outstanding performance which 
Tego has demonstrated. In the 
construction of practically every 
plywood plane TEGO-bonded ply- 
wood is widely employed. 


Tego Resin Film 

Tego Resin Film, a phenol formalde- 
hyde type resin in sheet form for hot 
pressing, has been, since its introduc- 
tion in 1935, the standard for highest 
quality, completely waterproof, hard- 
wood plywood. 

Its advantages include unquestioned 
durability and strength of bond, uni- 
formity of spread, cleanliness and pre- 
cision of operation, absence of glue 
water, freedom from surface penetra- 
tion, and speed of output. 

Today, Tego Resin Film can add to 
these advantages a length, diversity and 
severity of service unapproached by any 
other comparable plywood adhesive. 


The Uformiles 

Uformite 430 is a urea formaldehyde 
resin adhesive in liquid form. It has ex- 
tended the advantages of resin adhesives 
to lower cost fields and is currently find- 
ing widespread use in vital war and 
essential civilian applications. 

Ueormite 500 is a similar resin sup- 
plied as a dry, water dispersible, powder. 
Ueormite 130 and 500 are used for both 
hot and cold-setting work. 

Uformite OB-551, a cold bonding 
readv-to-use urea formaldehyde resin with 
catalyst, is easy to use, gives bonds far 
superior to older cold-setting glues. 
Complies fully with AN-G-8, 52-G-l 1 and 
other aircraft and marine specifications. 


The Amberlites 

The Amrerijtes are phenol formalde- 
hyde type resin adhesives, supplied in 
powder or liquid form. Each Amiikrlite 
is designed specifically for use in hot 
pressing several types of plywood. 

Amrerlite PR-51 — DFPA approved 
adhesive, in dry powder form, lor use 
in EXT plywood. 

Amrerlite PR-11 — This resin adhe- 
sive, supplied in powder form, is widely 
employed in the manufacture of aero- 
nautical and marine plywood, and for 


THE RESINOUS PRODUCTS 9/9 
& CHEMICAL COMPANY ^ 


WASMNGTOS SQUARE, PHILADELPHIA. PA. 





Aircraft Electrical Equipment 

In free skies where no enemy comes diving out of the sun, boys who 
now pilot fighter planes will find new meaning, new joy in flying. 

Their ships will incorporate safety equipment and engineering 
features developed in the laboratory of war. Delco-Remy aircraft 
electrical equipment is today serving on bombers and pursuit 
planes. It will be adapted in peace to commercial plane require- 
ments, while the technical knowledge gained in wartime assign- 
ments will be applied to improving Delco-Remy starting, lighting 
and ignition for light planes. * More than half of Delco-Remy ’s 
facilities are now engaged in manufacturing aircraft electrical units, 
precision parts and products for the aircraft industry. 


DELCO-REMY 



: A T I o X . 







T HE Iasi frontier of the vast Northlands has 
been opened. Civilization and Man's inge- 
nuity are spreading their wings to the far 
reaches of these rugged lands of Canada and 
Alaska. The Wild is being tamed. 

The men and women of Jacobs are very 
proud of the part their products have played 
in this pioneering. For a decade, planes 
powered by Jacobs have been carrying men 
and supplies into the “Bush Country," help- 
ing to open it. The Alcan Highway— that great 
achievement of modern engineering and 
human energy— has recently been completed, 


and Jacobs-powered planes carried in much of 
the equipment and supplies for its construction. 

Today, military needs swallow all aircraft 
production, and Jacobs' output, multiplied 
many times, is powering the majority of the 
Bomber Pilot Trainers of the huge U. S. 
Army Air Forces' training program and 
Canada's Commonwealth Air Training Plan. 
After Victory is won, however, airplanes will 
make the rich resources of the Northwest avail- 
able for the civilized progress of the World, 
and Jacobs Engines, with new efficiency and 
new economy, will be ready to blaze the way. 



ROTARY SHEAR 



Here is a fast, accurate tool for trimming light sheets up to 16-gauge 
mild steel. Light-weight and operated by hand, this machine is readily in- 
stalled and ready for operation by simply mounting to bench or mobile 
unit for portable use. 

In design, this Model 06 has many distinct advantages. It incorporates 
the unique Quickwork shearing principle used in the large power operated 
Quickwork Rotary Shears. In spite of the fact that it has inclined plane 
cutter shafts, there are no projections beyond the upper cutter. Even the 
stripper may be removed to facilitate close work or for cutting on short 
radii. Deep throat, 18 in., permits handling of large sheets. 

Power Equipment — Special Attachments — Information on spe- 
cial attachments or power equipment for use with the Model 06 is avail- 


Over-all dimensions: 24' x 30>/a" x 14". 
The Quickwork Model 06 Rotary Shear 
bolts to any bench or mobile worktable. 
Deep 18' throat makes it possible to 
handle wide sheets. 


^QUICKWORK-WHITING DIVISION 

X \ J 





The Aviation Industry Is Served by Whiting Corporation with Cranes • Machines • and 
Matched Maintenance and Handling Equipment 
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A NEW SELF-SEALING COUPLING 


FOR HYDRAULIC AIRCRAFT UNITS 


A disconnecting, self-sealing 
coupling that really works. One prom- 
inent aircraft manufacturer writes that 
he has "found that this coupling is of 
much sturdier construction and more 
fool-proof design than present equip- 
ment. The American Screw Products 
coupling has consistently withstood 
2500 p.s.i. with only finger-tightening. 
A sample coupling purposely crush- 
tightened with a long-handled wrench 
did not leak upon disconnection, or re- 
assembly. The hydraulics section of 
Engineering has granted unqualified ap- 
proval of this coupling." 


These features are important: Heav- 
ier construction of the high-strength 
aluminum body prevents distortion 
under very severe handling conditions^ 
jamming of spring-loaded shut-off valve 
is prevented. Light weight cast phenolic 


poppets are positive-sealing in action. 
Springs are made of finest heat-treated 
steel. Synthetic gasket provides leak- 
proof connection when coupled for 
service. Available with AC or AN 
threads. Write for full demilsand prices. 



TON. October. 1913 



The “grasshoppers” of the air force: the observation, 
reconnaissance, and training planes need and get Aero-Quality 
l.umarith for their windshields and cockpit enclosures. It pro- 

(up to 95%) and high impact strength. 

'tatterproof. .. stands lit 


of violent air pres- 
hanges and bumpy landings. Through a process of light 


stabiliza t ion, i t gains improved wcalheringquali ti. 
plastics are “traveling light” in military planes all over the world. 
In the shape of grommets, control dials, grips, ammunition 
rollers, first aid kits, ventilator tubes, sight gauges, etc., they are 
helping to cut down weight and thereby raise altitude ceilings. 

in plastics. * * Celanese Celluloid Corporation, The First Name 
in Plustics, a division of Celanese Corporation of America, 
180 Madison Avc., New York City 16. Mart, itc 6 . u.s. pm. oir. 


LUMARITH 
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AND HOW HE WAS TAMED 


Offhand, the thought of putting a delicate 
radio set in a lunging, thundering war tank 
is reminiscent of the dainty china and the 
proverbial bull. 

You expect parts and pieces to start flying. 





heat and Arctic blizzard — is partially the story 
of Delco Radio’s experience in automotive 
radio. For years, Delco Radio technicians 
have been tackling and licking the parallel 
problems that once made automotive radio 
impossible. And as a result, when war struck, 
Delco Radio had a head-start on these old 
foes of “radio in transit.” 

Refining and extending its manufacturing 
and testing methods in cooperation with 


military technicians, Delco Radio has helped 
to provide practical radio communication 
for war vehicles ... in large quantity and on 
time. Thanks largely to years of pioneering 
research during prewar times, the old foes 
that once wrought havoc with radio reception 
in motor vehicles have been subdued. Delco 
Radio Division, General Motors Corporation, 
Kokomo, Indiana. 

Back the Attack — 

WITH WAR BONDS 
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PORTABLE ELECTRIC 


TOOLS 


'Pneciae Jlaad “Rctfittf of tf|Jt 31 mountings 

RESULTS IN HIGH EFFICIENCY 

OF VIBRATION ISOLATION 




INVEST TODAY IN 
BONDS FOR VICTORY 


A LL Lord Mountings are designed to operate on the principle of having 
the rubber "stressed in shear” when load is applied in the direction of 
the main axis of the mounting. This mounting design provides the required 
softness and deflection in the direction of the disturbing forces, and stability 
or resistance to movement in directions normal to the major thrusts, thereby 
obtaining the highest degree of vibration isolation efficiency. 

The proper deflection of a mounting under a given static load is of 
paramount importance in selecting a suitable means of flexible suspension, and 
every Lord Mounting is designed to have a definite static deflection under its 
rateti load. Lord Plate Form Mountings (non-snubbing type) are designed to 
deflect l/l6 inch when rated load is applied. 

Illustrations above show a Lord Plate Form Mounting in the various 

Fig. 1 — Under no load (as shipped from factory). Note extension of 
center sleeve. Fig. 2 — Under rated load; note that center sleeve has 
deflected 1/16 inch. Fig. 3 — Operating in zone of free shear action 
under normal vibration. Fig. 4 — Operating momentarily under sudden 
shock or in zone of resonance, "(see footnote) 

Lord Plate Form Mountings are designed to cover a wide range of appli- 
cations in every field of industry. They are made in four shapes (round, square, 
diamond, and holder types) and four sizes, with load ratings ranging from a 
few ounces to 300 pounds. Load ratings of each size can be varied by: 

1 — Utilizing different rubber compounds of varying degrees of stiffness 
to meet specific spring-rate requirements. 

2 — Changing dimensions of rubber element at flexing point. (See 
Illustration No. 5) 

The remarkable efficiency of Lord Plate Form Mountings is due to the 
accuracy, precision, and uniform quality of manufacture. 

Various factors must be considered when choosing mountings for indi- 
vidual installations. Through proper mounting selection, isolation efficiencies 
ranging from 75% to 85% reduction of disturbing forces may be expected, 
although reductions up to 97% are not unusual on equipment operating at 
very high frequency. 


Write for bulletins 103 and 104. They give complete information on all 
Lord Mountings as well as an engineering discussion on vibration control. 
Better still, call in a Lord vibration engineer for consultation on your design 
problems. There is no obligation. 

•Where frequent shock loads or operation in resonance zone 
are encountered, the use of Lord Vertical Snubbing Type 


LORD MANUFACTURING COMPANY . . . ERIE, PENNSYLVANIA 

Originator i of Shear ZJype bonded /Rubber Aiountmgi 

SALES REPRESENTATIVES • NEW YORK, 280 Maditoo Ave. ■ CHICAGO, 520 N. Michigon Ave. • DETROIT, 7310 Woodward Ave. • BURBANK. CAL., 245 E. Olive Ave. 
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THINNESS obtained by the use of Internal pivots— pivots 

solidly mounted on the inside of the armature instead of the outside 

HIGH FACTOR OF MERIT— resulting from a feather- 
weight moving element and relatively high torque 


T HESE new instruments are specially designed for 
the measurement of voltage and current in bat- 
tery and battery-charging circuits on naval aircraft. 
They meet all Navy specifications. 

Thinness is obtained by the internal-pivot construc- 
tion. But this design affords much more than thinness. 
The elements, on account of their high torque and 
large-radius pivots, are well able to withstand vibra- 
tion. High torque combined with a light-weight moving 
element results in fast response. Good damping makes 


for ease and accuracy of reading. Large clearances en- 
sure reliable operation. 

All these features add up to a high factor of merit 
and all-round fine performance. 

For complete information on ratings, prices, dimen- 
sions, and specifications, ask the nearest G-E office 
for Bulletin GEA-4117: Or write to General Electric, 
Schenectady, N. Ys 

GENERAL # ELECTRIC 
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• air-cooled engine driving a 
28.5-volt generator supplying 

5 K. W. with a peak load of 
7'h K. W. Its complete weight 
with generator is only 11 


T A 


ANDOVER MOTORS CORPORATION • ELMIRA, N. Y. 

WHOllY-OWNID SUBSIDIARY OF ANDOVER KENT AVIATION CORPORATION 
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We manufacture aircraft hydraulic units of 
high precision. One of these intricate small 
controls is the flap stop valve for Army pur- 
suit planes. Because we were able to build 
units like these in both quantity and quality 
Vard received the Army-Navy E. 

Without relaxing in any way our standard 
of precision, Vard has stepped up produc- 
tion since the award till our daily output of 
these valves is now plus 300%. 

On this record we have just been given 
the Army-Navy E with Star. 


Yard inc. 


STUFF THAT 


ARE MADE OF 


PASADENA 


CALIFORNIA 





RHEOSTATS and RESISTORS 


They're both veterans of the air . . . ready 
for battle . . . anytime . . . anywhere! 
That's why you find Ohmite Resistors 
and Rheostats in this famous fighter, the 
Bell Airacobra . . . and in other fine 
combat, bomber, training and 
transport planes. 

These dependable resistance units have 
pioneered the airways and "earned 
their wings" through years of aircraft 
service under all types of operating 
conditions. Today, they're on duty on 
every front. Because of this, they will be 
even better qualified to serve the 
peacetime needs of the aircraft industry, 
tomorrow. Approved types jor Army 
and Navy Aircraft. 


OHMITE MANUFACTURING COMPANY 

Send for Catalog and 
Engineering Manual No. 40 

Write on company letterhead /or this 
help/ul. 96-page guide in the selection 
and application oj rheostats, resistors, 
tap switches, chokes and attermators for 
all types of applications. 
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Special Tools 

FOR 

Plane Builders! 

Engineered to 
Speed Production 

Here are just a few of the many specially engineered 
tools we are fabricating to save time and labor for 
builders of military aircraft and their sub-contractors. 
Besides such welded equipment we are also equipped 
and staffed to make non-metallic jigs and forms and 
both welded metal and moulded-plywood plane parts. 
Perhaps we can help you produce planes or compo- 
nents faster. Write us for specific suggestions. 


AVIATION ENGINEERING 


ATLANTA. GEORGIA 


Also Fabricators of 


PLASTIC BONDED PLYWOOD AIRCRAFT COMPONENTS 



What's been 

Makes South Wind Heaters 
Your Best Bet! 

Important advances in heaters and accessory controls will help South 
Wind equipment heat more planes better this winter than ever before 


H ARNESSING a heater to the varying demands 
of speed, altitude, available space and special 
requirements calls for field experience as well as 
good fundamental design. And South Wind per- 
formance this year will benefit from years of such 
experience, gained in close cooperation with avi- 
ation engineers. 

Last winter, for example, tens of thousands of 
South Wind heaters were in service under almost 
every condition . . . from sandy desert to Alaska's 
worst winter weather in years. And South Wind 
had a force of 40 men in the field with these heat- 


stantly for ways of bettering it. 

It is against this practical background that 
South Wind has been able to pioneer such basic 
improvements as ram-air operation of combustion 
heaters, with its advantages in lightness and sim- 
plicity ... the new South Wind "accelerating-flow" 
design with its greater heat -transfer efficiency . . . 
and important improvements in accessory controls, 
such as those illustrated on the opposite page, 
which lift South Wind performance to levels im- 
possible a year ago. 



ipacity-giv 


smaller, lighter 


The result: A compact 22-pound unit, 10 
inches in diameter, with up to 230,000 
Btu/hr. output I Other models have simi- 
larly favorable ratios. 
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learned t he hard way 



► South Wind Thermo Switch combines automatic control of 
heater ignition and automatic overheat control— and embodies 
four outstanding advantages. 1 . Control elements are hermetically 

2. Has much quicker response— restores normal operation after 

side of heater and holds entire control wiring system — permits all 
control adjustments to be made without disturbing the heater. 
4. High-altitude-relay type mechanism can be calibrated and 
adjusted with tools available in the field. 



Setrf/i M/hu/ 

HEATING EQUIPMENT 


Heater Division, Stewart -Warner Corporation, Chicago 
West Coast Office: Stewart -Warner Aircraft Heater 

1273 Westwood Bird., West Los Angeles, California 


STEWART 

WARNER 




► South Wind Duct Pressure Switch is a compact, 
light control with special damping mechanism 
preventing vibration from affecting its operation. 
Its sensitivity to very small pressure differentials 
meets a number of needs such as turning off ram- 
operated heaters automatically when plane lands— 
and holding heater out of operation until duct air 
pressure is sufficient for proper performance. 



WSouth Wind Fuel Meter- 
ing Control Valve gives 
entirely new flexibility to injection -type heaters 
by modulating the rate of fuel injection according 
to demand. Without additional accessories, it can 
hold heater output to a predetermined curve for 
varying speeds and altitudes. South Wind Altitude 
Compensator, in conjunction with Fuel Metering 
Control valve, extends this automatic regulation 
to extreme ranges in altitude. 




"Off we go, 

into the wild blue yonder...”' 


Valiant, indeed, are those who have made this 
song their battle hymn. Who of us can honestly 
say that he would not turn back time, given 
the chance, to be able to join their select com- 
pany — to consort with avenging eagles? It must 
be a heady business, but it’s not for ground- 
lings like most of us. 

Time and the strict measure of a man’s physical 
aptitude make most of us unfit for their com- 
pany, so all that we can do is go with them in 

No, not in spirit alone, for we can and do go 


with them directly in proportion to the War 
Bonds we buy. 

Then too, many like us, producing equipment 
for their use, have a hand in their welfare — 
the ability and determination to build some- 
thing better so that they will be better equipped 
to triumphantly fulfill their missions. 
Champion Spark Plugs are but one small, vital 
piece of equipment produced for the air forces. 
But vital they are, and so into them we pour all 
the skill of our thirty odd years in the spark 
plug business exclusively, plus that extra seal 
for Victory which motivates all of us. 

1 Air Corps, " Robert Crawford, Author and Composer. 



CHAMPION 

SPARK PLUGS 

BACK THE ATTACK — WITH WAR BONDS 
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Out of Great Emergencies ... New Leaders Arise 


A iong free MEN, always, new leaders 
arise to meet the challenge of great 

years . . . who dare the impossible. 

in the aluminum industry, before Pearl Har- 
bor. It was ’’impossible'' that America’s war 

sidered a huge national production capacity 
... or that imports of foreign bauxite could 
be stopped ... or that our bauxite could be 
turned into purest aluminum. 

But far back in 1910, a single company 
challenged all three of those "impossibil- 
ities." Reynolds, then the world’s largest alu- 
minum foil producer, built a huge new plant 
in Alabama . . . began mining domestic ore . . . 
and deliberately prepared to process low- 


the U. S. where bauxite comes in at one end. 

As war came, the huge rewards of this 
pioneering became apparenteven to the most 
skeptical. But Reynolds kept on breaking 
precedents. From earth to aluminum sheet 
was one step. They dared the next step — 

Reynolds feeds endless streams of airplane 
parts to assembly lines throughout America! 

And there is even more to this story than 
the quantity production of aluminum ingot, 
aluminum sheet and finished aircraft parts. 
The wings of our victoriousairmadas demand 
quality as well as quantity... they must be 
made ever lighter and stronger. Reynolds en- 
gineers are preparing to announce new mira- 
cles of metallurgy. Further "impossibilities" 
will be conquered ... in Reynolds’ steady 



REYNOLDS 

ALUMINUM 

OUT OF THE GROUND INTO THE SKY 



REYNOLDS METALS COMPANY 
OENERALOFFICES. RICHMOND, VA. 

38 PLANTS IN 13 STATES 

AMERICA'S NEW SOURCE OF ALUMINUM 
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PRECISION HONING MACHINE 

yk.On internal cylindrical surfaces from .185" to 2.625" in diameter, the 
4 *'T Sunnen Precision Honing Machine will handle production jobs to within 


Honing Machine can do on your job-in^ your^plont. Or, if you prefer, 
Canadian Factory: Chatham, Ontario 
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On advanced Fastening Technique 
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This letter from "somewhere 
in the Pacific" is first-hand proof 
of the dependability that skill 
and experience have built into 
every Lawrance Auxiliary Power Plant. 
These light-weight, compact Auxiliaries 
ore playing their part 
on every fighting front today, 
producing that extra margin 
of power that so often means 
the difference between 
defeat and Victory. 
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STYRON SIMPLIFIES MOLDING 
OF TRANSPARENT CASE 

Ease of fabrication ranks high on the 
list of outstanding Styron character- 
istics. By using this thermoplastic injec- 
tion molding material, one cavity for 
each part is sufficient for producing 
the housing illustrated above. Faster 
molding cycles are also possible. Thus, 
through Styron, the cost of fabricating 
equipment is reduced, and production 
volume increased. 


To aeronautical engineers, the limit switch tells a dramatic 
story of precision in plastics. Specifically developed for use as 
a “built-in" contact mechanism on machine tools, it calls for 
complete precision in both design and fabrication. In the 
opinion of the manufacturers, this demand for accuracy 
pointed to Styron— Dow's transparent plastic used for the 
molded case. 

Styron was selected because it possesses the electrical proper- 
ties, heat resistance and dimensional stability required for 
precision performance. Its outstanding insulating qualities 
eliminate any tendency toward carbonization or carbon 
tracking from the small arc produced at the contacts. In 
addition, Styron's complete transparency permits visual in- 
spection of the mechanism and, at the same time, permanently 
seals the unit against tampering. 

THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


Precision in Plastics 


STYRON <6^ 

DOW PLASTICS ^ 



PUT IT OH THE BLANCHARD" 


Grinding parallel sides on trans- 
mission gear blanks on the 
Blanchard /Vo. 18 Surface Grinder 


Adaptability 
Fixture Saving 


transmission gear blanks, shown above, are 


A Production 


Operation Saving 
Material Saving 
Fine Finish 
A Flatness 
A Close Limits 


ground on a Blanchard No. 18 Surface Grinder. 
They are held on the 30” Blanchard magnetic 
chuck. The blanks are 3^2 inches in diameter and 
are made of forged alloy steel. .020 inches of stock 
is removed from each side to limits of .0005" for 
parallelism. Blanchard Grinding produces accurate 
blanks that stack and cut well — and produces them 


★ 

Especially 

valuable on jobs like 
the one illustrated. 



at a rate of 250 (500 surfaces) per hour. 

BLANCHARD 

MACHINE COMPANY 

64 STATE STREET, CAMBRIDGE, MASS. 



Send for your free copy of “ Work Done on 
the Blanchard.” This book shows over 100 
actual jobs where the Blanchard Principle 
is earning profits for Blanchard owners. 



AVIATION, October, 1943 



I N addition to conventional round leads, the 
MICROTOMIC "VAN DYKE" Drawing Pencil is made 
with a flat, rectangular- shaped lead that 
requires no special chisel pointing. 


made in the 6 most widely used degrees: 4B — 
2B — HB — 2H — 4H— 6H, have the advantage of 
always producing more opaque lines and sharper, 
clearer blueprints. 


"CHISEL POINT" LEADS are Vs greater in their long di- 
mension than the round lead of the same degree. 
When sharpened there is 20% more lead at the 
point of wear. Lines of unvarying width are 
produced 20% longer. Time out for re-pointing is 
20% less frequent... And HI-DENSITY MICROTOMIC Leads, 


M I C R O T O M 

VAM DOT 

'25k: 



<3>— VAN DYKE" EBERHARD FABER. o 


THE EBERHARD FABER DRAWING PENCIL WITH THE HI-DENSITY MICROTOMIC LEAD 
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B OMBER crews and fighter pilots' 
chances of "flying them home" 
are limited if pulleys fail and jam the 
controls. 

Formica control pulleys and cable 
fairleads are preferred parts because 
of their high strength to weight ratio, 
and ability to reduce cable wear. 

THE FORMICA INSULATION CO., 4628 


Formica control pulleys are the re- 
sult of good engineering and progres- 
sive production methods. 

Other aircraft parts made of Formica 
are instrument panels, ignition breaker 
arms, radio coil forms, sub panels and 
tube bases, antenna insulators, pro- 
peller blades, guide blocks and vibra- 
tion frequency change collars. 

SPRING GROVE AVE., CINCINNATI, O. 
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Years of Development 


The Simmonds-Hobson 
Automatic Engine Control 




A Third Hand for the Pilot— The search for 

simpler, more automatic engine control has long been one of 
aviation's most urgent tasks. Climaxing years of development in 
this field are the Simmonds-Hobson Automatic Engine Controls 
which serve as a mechanical hand for the pilot, maintaining with- 
out manual operation in the cockpit, selected settings for certain 
engine controls. 

Conger Engine Eife. more efficient operation is 
achieved through the installation of Simmonds-Hobson Auto- 
matic Engine Controls. Now in quantity production for the fight- 
ing planes of the United Nations are units designed to prevent 
excess manifold pressure (over-boost) and to control mixture. 

More Advanced Designs are now under de- 
velopment that will provide an even greater degree of automatic 
control for aircraft engines. These designs will allow automatic 
control not only of manifold pressure and mixture but also for 
the propeller governor, and other functions. 



"Simmonds Equipment Flies With Every Type of Allied Aircraft" 



Serving the Air Routes of the World 

...TODAY and TOMORROW 

On established passenger and cargo airlines, as well as on 
military missions, dependable communications are vital. 

Wilcox Aircraft Radio, Communication Receivers, Trans- 
mitting and Airline Radio Equipment have served leading 
airlines for many years . . . and while, today, Wilcox facil- 
ities are geared to military needs, the requirements of the 
commercial airlines likewise are being handled. Look to 
Wilcox for leadership in dependable communications! 



WILCOX 

ELECTRIC COMPANY 

Quality Manufacturing 
of Radio Equipment 

14th & Chestnut Kansas City, Mo. 
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Douglas Builds All Three 

When United Nations air strategy called for concentration on 
heavy bombers grid transports, only Douglas was chosen to produce 
all three c'ut-reaf ' 4-engin e typ es : Douglas' own C-54 Skymaster 
Combat Transport (bottom), the B-24 Liberator Bomber and the 
Flying Fortress. Douglas production of “big brutes” has been 
on schedule or ahead of schedule, in addition to fabulous output 
of more other types of aircraft than any other manufacturer. 


DOUGLAS 


Douglas Aircraft Co., Santa Monica, Calif. 
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Better gears for tomorrow’s skyliners 


A new era in transportation is on the way! Already sky- 
liners of the future are past the experimental stage, and 
tomorrow promises a world of short distances— a world 
where Bagdad and Cairo, Moscow and Budapest will 
be little more than sleeper jumps from New York. 

The giant engines to power these airliners of the 
future are today a reality. The war's end will find 
them ready to take over the transportation problems 
of a world at peace. 

Making gears for these engines is Foote Bros.’ job. 
And these gears represent a new advance, both in 
gear design and gear manufacture. For transmitting 
the great loads developed by modern aircraft engines 


demands heretofore unheard-of standards of precision 
—a precision that must, of necessity, be coupled with 
extreme lightness. Today these gears are rolling off 
Foote Bros.' production lines in amazing quantities 
—gears that mark a revolutionary development in 
the transmission of power. 

When the war is won and these new gears can be 
produced for peacetime industry, they give promise of 
new efficiency— new economy to American manufac- 
turers, whether they be applied to skyliner engines or 
machine tools, farm machinery or motor cars. 

FOOTE BROS. GEAR AND MACHINE CORPORATION 
5225 South Western Boulevard ■ Chicago, Illinois 


IPtomMos. 

‘Povj&ts Batten 


TO THE FUTURE 



MEN! Con you see the great future in post-war 
aviation? To the man with an eye to the future, 
NOW is the time to prepare yourself for the great- 
est opportunity of a life time, in America's most 
promising industry . . . American Aviation. 


bility and make more money for them. Today this 
training, still being available to civilians, is doubly 
valuable because it not only prepares them for a 
lifetime career but for service in the Air Forces 
as well. 


Successful careers, like winning wars, are carefully 
planned. They just don't happen . . . WHAT ABOUT 
YOUR FUTURE? . . .Will YOU be prepared to take 
full advantage of this opportunity in after-the-war 
aviation? If so, you must get the best training and 
DO IT NOW. 


This specialized, modern up-to-the-minute training 
has been proven by the success of thousands of 
CURTISS- WRIGHT TECHNICAL INSTITUTE grad- 
uates in all phases of aviation activity, both civil 
and military. All with exceptional value to the war 
effort. 



CURTISS-WRIGHT TECHNICAL INSTITUTE, with 
its proved, tested and directly 
planned courses, offers you this 
best highly specialized train- 
ing in Aeronautical Engineer- 
ing and Master Aviation Me- 
chanics. 

Since the founding of this In- 
stitute in 1929 its object has 
been to prepare young men to 
advance in Aviation, to the 
highest position of responsi- 


The high standing of CURTISS-WRIGHT TECHNI- 
CAL INSTITUTE is indicated by Mr. Donald Doug- 
las, President of the great Douglas Aircraft Com- 
pany, in choosing this school for his own son's 
training. In addition, this school was chosen to 
train Army Air Force mechanics by our government 
in 1939, long before the war. 

CURTISS-WRIGHT TECHNICAL INSTITUTE knows 
how to train men successfully. What it has done 
for its thousands of graduates it can do for you. 
But you must ACT NOW. Don't delay . . . Send 
coupon TODAY. 


Curtiss: M which t 

TCCHH I CAL || NSTITUTC 

GRIND CENTRAL AIR TERMINAL, 1226 AIRWAY. GLENDALE (LOS ANGELES) CALIF. 
iiiii personu suhmision of muoi c. c. hoselet. owner. since ns isubushheni in m 

Gotitnadoo Jo JJtt V. §. Aonuf Aio GaOfU 


JOIN THE U. S. AIR FORCES 
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Song of Elmer . . . 
the pilot who never gets tired 


He holds no place in the Officer’s Mess 
for he does not sleep or eat, 

He’s the Quietest Birdman ever took 
his place in a cockpit seat — 

He joinsno laughter, norshootsthebreeze, 
nor whistles, nor hums, nor sings, 

But he’s flown more planes than any man 
who ever wore pilot's wings . - . 

. . . has Elmer! 



He’s an old, old hand, as old hands go 
in a young man’s game today. 

For he circled the globe in 'Thirty-three 
with Post in the Winnie Mae — 

He’s an Army man, he's a Navy man, 
and he flies with the R.A.F., 

And the Yankees say. and the British say 
of pilots, he's the best . . . 

. . . is Elmer ! 



Often when bombers have levelled off 
for the last tense bombing runs. 


And the bomb-bay doors are opened wide, 
and the gunners man the guns. 

When the flak comes up as the bombs 
go down, and the target zone is clear. 
Then who is the pilot, who holds the course 
set by the bombardier . . . ? 

It's Elmer ! 



He can hold a plane on a chosen course 
while the crewmen rest or sleep. 

He con level off for a landing glide, 
or bank her sharp and steep — 

He can spiral up, he can spiral down, 
or hold her level and true— 

His hydraulic muscles never tire 
the way human muscles do . . . 

. , . not Elmer's ! 



And so bombing, transport, and cargo 
planes, take Elmer on every flight 
To sparo the pilot and rest the crew 
for emergency, storm, or fight— 


He needs no rest, for he never gets tired, 
being only a cold machine. 

Just wheels and wiresand gears and cogs, 
with brackets and stuff between . . . 

... is Elmer! 



He wears no medals, he holds no rank. 

Why should he? He cannot feel 
The courage that flares in time of need 
for he’s only alloy and steel! 

So when nerve is needed, the bombardier, 
the pilots, the gunners, too. 

The navigator, and all the rest, 
are the boys who pull her through . . . 

...NOT Elmer! 


SPERRY 

GYROSCOPE COMPANY, INC. 
is proud to be manufacturing the 
Armed Forces of the United 



Brooklyn, N. Y. 
Division of Sperry Corporation 


• Reprints oj this poem - suitable for 
framing, with signature removed— may 
be obtained without charge by writing 
the Sperry Gyroscope Company. 


104 


AVIATION, October, 1943 



Eimac gets another "E 


Export Agents: FRAZAR & HANSEN, }Oi Clay Street, 
San Francisco, California, U. S. A. 


production of a device that has always been 
hand made in a laboratory is an achievement in 
itself. But when the whole nation gives pause to qfi 
recognize outstanding excellence in this mass produc- 
tion the achievement becomes all the more striking. 

Such honors have been bestowed upon the Eimac 
organizations not once but twice. First to the San 
Bruno, California, plant (September 1942) and second, 
less than a year later, to a plant in Salt Lake City, Utah, 
that is little more than one year old. 

Where does the credit go? ... to the men and wo- 
men at the Salt Lake City plant now for their recent 
triumph . . . and to the men and women of both plants 
always for their collective cooperation and hard work. 

Follow the leaders to 0 


EITEl-McCULLOUGH, INC, SAN BRUNO, CALIF. 
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Free Enterprise 


WE MUST ACT TO PRESERVE 





I IKE a leaf floating downstream, we are being carried 
J along toward a new and uncharted economy. What 
this new economy will be like will depend, to no small 
extent, upon what industry does or fails to do during 
the coming months. Time is short; in fact, we may sud- 
denly find ourselves standing on the threshold of a 
peace economy with our war boots still on our feet. 

While bending every effort to win the war, we cannot 
afford to be caught unprepared for the peace. As Prime 
Minister Churchill said at Harvard, we are "bound, so 
far as life and strength allow and without prejudice to 
our dominating military task, to look ahead to those 
days which will surely come, when we shall have finally 
beaten down Satan under our feet and find ourselves 
with other great Allies at once the masters and the 
servants of the future.” Unless we do look ahead, there 
is danger that we may become neither the masters nor 
the servants, but merely the victims, of the future. 

The war has quickened our ailing economy and 
opened our eyes again to the possibilities of peace-time 
plenty. But it has also brought great dislocations of 
labor and capital; it has led to abnormal patterns in 
prices and income distribution; and it has created in- 
flationary pressures with enormous potential powers to 
injure or to help us in the transition from war to peace. 

The pattern of life in postwar America will be just 
what we make it. All of us will have a hand in shaping 
that pattern, but business men will have a special re- 
sponsibility in the reconstruction. As employers of labor 
and capital and as enterprisers assuming the risks of 
new ventures, they will have to plan and carry out the 
conversion from war w'ork to full peace-time production. 
Because of their key role, business men have a special 
opportunity to discover, and to help others to under- 
stand, the conditions which are necessary if they are to 
do their job satisfactorily. 


This is a narrow’ view of postwar problems but it is 
a central view, because no one condition is more vital 
to the health of the world than a high level of produc- 
tion and employment in the United States. We cannot 
hope to lead the world out of economic chaos if we fail 
to put our own house in order. If we fail to adjust our 
domestic economy, we may destroy Adolf Hitler; but 
we will not destroy the germ that breeds "Hitlers.” If 
we do not maintain the production necessary for sup- 
porting a large volume of imports and exports, then the 
plans for international monetary stabilization, for good 
relations with our neighbors, for rehabilitation of 
stricken countries, and for strengthening the democratic 
buhvarks against dictatorship arc all likely to come to 
grief. We must demonstrate our capacity for world lead- 
ership, or be content to follow the leadership of others. 

The prospects for achieving a sound and vigorous 
economy in the United States are not so good as to war- 
rant complacency on the part of men genuinely inter- 
ested in free enterprise and the political freedoms inci- 
dent to it. We have yet to find means to utilize our 
vast and abundant resources for the good of all. We 
have yet to leam how to keep men from the terrible 
experience of unemployment and the fear of want 
which makes them willing to sacrifice freedom and 
opportunity for almost any promise of security. We 
have yet to reconcile the conflicting interests of labor, 
agriculture, and business so that they can work to- 
gether effectively. We have yet to leam how to check 
the fever of inflation and cure the palsy of depression. 

Wien we were attacked at Pearl Harbor, we realized 
our physical peril immediately and united in a tremen- 
dous common effort against the enemy. The onset of 
economic perils is less obvious. No bombs will signal 
the deterioration of the private enterprise system, the 
extension of regimentation, the further control of busi- 


ness by government, and the concentration of political 
power in less and less responsible hands. If these things 
should befall us, they will come insidiously while we 
are preoccupied with self interests and oriented by 
popular misconceptions. If the freedoms of the indi- 
vidual shrivel as the state grows in power, it will be 
because the individual is too indifferent or complacent 
to concern himself seriously with economic problems. 
If our people arc misled by false prophets and dema- 
gogues, it will be because business men did not under- 
stand economics, because scholars were too ignorant 
of practical affairs, and because we failed to produce 
economic statesmen of sufficient stature for the task 

Thinking is hard work. Thinking about things outside 
our personal experience, about economic processes that 
are broader and in some fundamental respects different 
from buying and selling or running a business — is 
strenuous mental labor. Thinking straight about prob- 
lems that are beyond our personal and immediate status 
and our pocketbooks, thinking about problems that 
involve nation-wide production, nation-wide employ- 
ment and nation-wide buying power — in other words 
the operation of our entire economic system — involves 
real self-discipline. Yet there is no other way to safe- 
guard our freedoms. Wc cannot rely on trial and error; 
tinkering takes too long; social experiments which turn 
out wrong can be undone only at great cost — if at all. 
If we proceed blindly, we shall flounder into an eco- 
nomic and political morass from which we cannot 
escape. 

We floundered badly all through the Thirties, until 
the war lifted us temporarily to higher ground. When 
the war boom is over, we shall be back floundering 
worse than ever unless we find a solid road along which 
to proceed. 

America has grown rich and strong under a system 
of political and economic freedom. Opportunity and 
the necessity of self-reliance have brought forth great 
accomplishments. The hope of profit and the spur of 
competition have urged men on to find new and better 
products, new and better methods, and to risk their 
savings in pioneer investment. Never has a country 
achieved so high a standard of living and afforded so 
large an opportunity for the individual man and wo- 
man. It is not surprising that some distinguished busi- 
ness leaders, looking back over their own experience, 
tell us that everything will be all right if only there is 
“less government in business.” 

I wish the solution were as simple as that. However 
this is only part of the answer. It is becoming in- 


creasingly clear that industrial capitalism as we know 
it contains within itself certain fundamental weaknesses 
which can lead to its destruction if they are not coun- 
teracted. No democracy can survive when twenty to 
thirty per cent of its workers cannot get jobs. That 
happened here in the Thirties. For years on end, despite 
fumbling efforts at recovery one out of every five work- 
ers was denied a chance to cam a living in private busi- 
ness. We shall never again have such mass unemploy- 
ment as occurred in the bottom of the Depression, 
because the government will take it upon itself to 
create jobs if business cannot offer them. Whenever 
that happens, however, the area of private enterprise 
will be reduced and that of government will be ex- 
panded — and the concentration of political power will 
he increased. This is the challenge we business men 
face today, and ours is the first opportunity at finding 
the solution. 

The crux of our economic problem is unemployment. 
Unless there arc jobs for ninety to ninety-five per cent 
of those who are able and willing to work, there will be 
widespread fear and lack of opportunity, which will 
drive labor unions, agricultural groups, and business 
interests to take self-protective measures. Such measures 
are certain to restrict production, stifle progress, and 
imperil our democratic wav of life. Not all our problems 
will automatically be solved if we learn how to avoid 
mass unemployment, but they will at least then have a 
good chance of solution. 

And so American businessmen face a great respon 
sibility! We will have to find the answer to a great 
I many momentous questions. Wc will have to delve 
[ into problems that cannot be solved by precedent. 

Looking backward to these times, future historians 
arc likely to say that here we Americans stood at the 
crossroads and, consciously or not, made our choice 
between a system of private enterprise and personal 
freedom and a system of collectivism and regimentation. 

It is particularly appropriate, therefore, as the prob- 
I lems of our time take shape and as events rearrange 
their order and importance, to appraise the steps we 
are taking and point the way we are going. It is my 
plan to present such analyses from time to time to the 
one-and-a-half million readers of McGraw-Hill publi- 
[ cations. 



President, McGraw-Hill Publishing Company, Inc. 


EDITORIAL 


Manpower ior Make power 


A s we bask in the warm flush of major military 
victories, a home-front scourge has struck in 
the West and is sweeping eastward, threatening to 
blight the largest crop of military airplanes in the 
world's history. The peril that pursues the air- 
craft industry is a manpower shortage so acute 
that it threatens not only the plane production 
program but also the rapid and efficient termina- 
tion of the war. Already the fighting forces have 
been deprived of equipment for which materials 
were available but labor was not. And there is 
grave danger that this will be repeated as the 
industry strains to achieve the last 20 percent of 
its production goals, 

Our remarkable military successes so far have 
been the result of careful pre-invasion preparation. 
An important part of this preparation has been 
the effective aerial bombardment of objectives be- 
fore the surface forces moved in. Our air strate- 
gists are proving their belief that adequate pre- 
invasion bombing cuts the invasion force required 
in half and reduces expected casualties from 50 to 
less than 20 percent of the original force (see 
chart, page 17 August Aviation 1. 

B ut in spite of this overwhelming evidence that 
airplanes in action now will save the need of 
foot soldiers, key personnel is still being taken 
from important places in the design and produc- 
tion of aircraft and sent out to camps to learn 
saluting and the Manual of Arms. The aircraft 
industry suffers most severely because it is a young 
man’s business. Between 25 and 50 percent of 
the engineering personnel of the industry are in 
the IS to 25-year-old range and many of these men 

Numerically the military severances are not the 
largest part of the losses of personnel in the air- 
craft industry. Many women workers are resign- 
ing because they feel that they can’t simultane- 
ously hold their jobs and operate their homes prop- 
erly in the face of the increasing handicaps to 
civilian life in wartime. But it is the selective 
service losses that hit the airplaue makers hardest 
because they involve key personnel in research, 
engineering, and production supervision. And 
these key men are rapidly becoming more and 
more difficult to replace. 


C iokrective steps have been taken by numerous 
■* government agencies, but so many offices are 
involved that the procedure appears hopelessly 
complex. The air is full of talk about redistribu- 
tion of production and forced subcontracting. It 
is quite late in this war to start moving produc- 
tion projects around. Such movements require 
long months of time and tooling. It is even more 
impractical to talk about forcing subcontracting. 
The most successful subcontracting has been found 
to be the result of long periods of close relationship 
and training of the subcontractor by the parent 
manufacturer. In almost every example of this 
relationship, some degree of production loss is 
experienced during the indoctrination period. And 
it only takes one unsuccessful subcontractor to tie 
up the home plant production line in costly knots. 

The “Buffalo Plan'', with its controlled referal 
hiring involving the necessity for certification by 
the United States Employment Service, has not 
solved the manpower problems of the aviation In- 
dustry where it has been tried. A nation-wide 
extension of this plan would only extend its ineffect- 

Xo sound solution will be found until several 
specific steps are takeu. First a major decision 
must be made as to the proportion of airplanes 
and foot soldiers most effective in the war effort 
(see article Which Will We Get— Men or Planes? 
page 110). Then the number and complexity of 
relationship of the government agencies involved 
in the manpower problem must be reduced. Select- 
ive Service regulations must be amended to retain 
key personnel and. in some cases, to withdraw from 
military training certain key men already inducted. 
Home-front wartime living problems must be sim- 
plified to enable workers to spend more time at 
their work and to waste less time trying to solve 
the unnecessarily complex problems of acquiring 
the necessities of life. Finally, thorough studies, 
such as those already put under way by our 
AWPC’s. must be made of the other underlying 
reasons for labor turnover and corrective meas- 
ures must be applied at once. 

gr. Zwij, 

EDITOR 
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W ill the government lock the mid- 
west and east coast manpower 
barn after the horse has been stolen — 
as has happened on the west coast? 

There is overwhelming evidence at 
this writing that sneh will be the case. 
In fact, critical labor shortages have 
already developed in some eastern areas, 
with other important aircraft produc- 
ing centers inexorably headed for the 
same situation. It threatens to be 
vastly more serious than the materials 
shortages which were the industry’s last 
big headache, for now facilities have 
brought raw materials production to 
required levels. The Controlled Mate- 
rials Plan, with certain industry-sug- 
gested modifications (page 114 Apr. 
Aviation, is working satisfactorily so 
that, with minor exceptions in certain 
alloy steels, production goals will not 
be impaired. 

Despite the fact that the West Coast 
War Manpower Program (put into effect 
the loth of last month) had the benefit 
of “Elder Statesman” Bernard Baruch’s 
study and influence, it is admittedly a 
stop-gap arrangement — an experiment 
that is given little chance to succeed. 

Nevertheless, mid-west and eastern 
airframe and engine manufacturers are 
faced with having to work under an 
extension of the program even though 
it may be modified and certain features 
deleted before it is applied eastward 
from the Mississippi. 

The West Coast program is a stop- 
gap measure for one inescapable rea- 
son: It does not get down to the fun- 
damental cause of the manpower short- 
age. 

Today the industry has approximately 
1,700,000 employees; to meet production 
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Which Will We Get- 

Men And/Or Planes? 

By JOHN FOSTER, Jr. 

Associate Editor, "Aviation" 

Curse of divided responsibility and authority puts two strikes on new 
West Coast War Manpower Program — move to extend temporary 
plan eastward revives danger of "too little, too late." 


•V 

5 * 


schedules already authorized it will 
need at least 2,200,000. On the basis of 
past labor turnover records, it will be 
necessary to hire more than 1,500,000 
new workers to achieve the net increase 
of 500,000. The number would be 
vastly higher except for the fact that 
the industry confidently expects to 
achieve a 40 percent increase in man- 
power utilization — in other words, that 
it will reduce by an additional two- 
fifths the number of man-hours neces- 
sary to build planes. On top of the 
magnificent man-hour reductions already 
accomplished, such a out will be no 
mean feat, but there is every reason to 
believe it can be done with new tools 
and procedures now becoming avail- 
able. 

It can be done even with the qualifi- 
cation levels of workers now available. 
This should by no means be considered 
derogatory to these workers; it is sim- 
ply the unavoidable fact that people — 
mostly women — going to work in air- 
craft plants today just don’t have the 
“factory sense,” an essential inherent 
or acquired adaptability of those who 
went in, say, a year ago. Today's work- 

those who took aircraft jobs a year ago, 
but patriotism alone can't produce work 
that meets aircraft tolerance require- 

While the West Coast Program ap- 
pears to recognize the fact that the 
labor supply barrel is literally pumped 
dry, it is felt to be too complicated and, 
like many other vital parts of the na- 
tion’s war program, cursed with divided 
responsibility and authority. 

According to the official outline of 
the program, “direction and over-all 
coordination” comes under Paul V. Mc- 
Nutt’s War Manpower Commission, to 
which is “assigned the responsibility for 
directing and coordinating those phases 
of the West Coast Manpower Program 
concerned with the supply and distribu- 
tion of labor.” WMC. it will be recalled, 
was set up by Presidential order which, 
together with its need to go to Con- 
gress for funds, definitely limits its 
authority. 

“Determination of production urgen- 


cies and manpower priorities,” however, 
is the responsibility of the War Produc- 
tion Board, which is “concerned with 
the adjustment of production programs 
to meet the available labor supply, as 
reported and developed by the War 
Manpower Commission.” 

These two agencies shall establish, in 
such areas as they may deem necessary, 
what the Program calls “Area Produc- 
tion Urgency Committees,” comprised 
of “one responsible representative of 
each of the following:” 

War Production Board (Chairman) 
War Manpower Commission 
War Department 
Navy Department 
Maritime Commission 
War Food Administration 
Aircraft Resources Control Office 
Office of Defense Transportation 
(when transportation problems are in- 
volved) 

Such other agencies as the Committee 
may, from time to time, invite to assist 

Then, “when adjustments in the mili- 
tary programs become necessary, due to 
shortage of labor, after full effort to 
increase the available supply either the 

posed of those members representing 
the military programs and War Man- 
power Commission under the chairman- 
ship of the representative of the War 
Production Board, will submit their 
recommendations with respect to such 
adjustments to the Chairman of the Pro- 
duction Executive Committee of the 
War Production Board for action.” 
Meanwhile, actual manpower priori- 
ties and allocations are to be determined 
by Area Manpower Priorities Commit- 
tees, composed of the same representa- 
tives (or other men from the same 
agencies) as the Area Production Ur- 
gency Committees, plus representatives 
of Selective Service and the Committee 
for Congested Production Areas. The 
chairman, appointed by WMC, shall 
wherever possible, be “an outstanding 
citizen not affiliated with any of the 
above agencies nor identified with a 
dominant group interest” who has been 
recommended by the Area War Man- 


power Commission Management Labor 
Committee. 

Thus it is evident that the Army and 
Navy, purchasers of all aircraft and 
practically all output of every other 
essential industry, have but a minor 
voice in allocation of manpower and 
facilities. The balance of power is held 
by agencies which, in the past, have 
shown decided differences of opinion. 

In addition to the complexity of the 
administrative bodies, the means for 
operating the program are believed to 
bo inadequate to the task ahead. One 
of the four operating points for “bal- 
ancing production and manpower re- 
quirements,” for example, reads: 

“Where it will be advantageous to 

removed from the West Coast by the 
curtailment and redistribution of pro- 
duction and by forcing subcontracting, 
with due regard for differences in effi- 
ciency of production.” 

The greatest reason for removing pro- 
duction from the West Coast arose Sun- 
day morning, Dec. 7, 1941. Yet not 
one plant was moved then or imme- 
diately after, for the simple reason that 
time was too precious. But suppose, 
under the present program, it was de- 
cided to move production of one plant 
to one of the mid-western plants built 
since Pearl Harbor and now in produc- 
tion. Tools would have to be moved, 
workers — even though skilled — would 
have to be trained on the new plane. 
Production experts estimate that six 
months' output at the very least would 
be lost, and at today’s production rates, 
six months represents a cost the armed 
forces simply cannot afford. Time is 
ns precious now as it was on Dec. 7. 
1941. 

Granting that the case just cited is 
extreme, and that only parts or compo- 
nent production is moved from the West 
Const and labor thus made available 
there, will the problem be solved ? There 
is considerable well founded skepticism 
regarding chances for success, largely 
because it brings into operation con- 
trolled referral hiring — developed from 
the so-called Buffalo plan — whereby all 
(Turn to page 353) 
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M AISTENAKCE of aircraft and aircraft 
components has long been con- 
sidered a secondary adjnnct to the 
operation of aircraft. Never, until re- 
cently, has the art of maintaining avia- 
tion products assumed its place among 
the skills allied with the manufacture 
ami operation of aircraft. But today 
the art of aircraft maintenance has 
been forced by necessity into its posi- 
tion of first importance. 

It is unfortunate that we have had 
to learn the hard way the importance 
of conceding to the job of maintenance 
engineering its place among the avia- 
tion arts. Some prewar foresight would 
have paid rich dividends in this war of 

During peacetime, back in the (leys 
of the beginning of the development of 
onr airlines, the maintenance of aircraft 
was subordinate to almost every other 
airline 1'nnction. Airline executives 
soon found that it their organizations 
were to continue to exist and if sched- 
ules were to lie met, the maintenance 
of their equipment must of a necessity 
assume an important place in the oper- 
ating picture. This trend has been 
evidenced more and more by the ad- 
vancement of men from positions as 
maintenance superintendents to posi- 
tions of vice-presidents and as officers 
on the planning boards of the operat- 
ing companies. Strong recognition of 
the problem became most apparent in 
the year before we entered the war. In 


Lockheed Overseas 
Keeps 'Em Flying 

By REAGAN C. STUNKEL, Gen'/ Service Mgr., Lockheed and Kego 

Combat flying is tough, but repairing and rebuilding combat planes in 
war zones is even tougher. The author describes the key method of 
organizing AAF bases and repair units. 
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the keen competition which will follow 
thc war, there is little donbt that the 
role of aircraft maintenance will be- 
come an increasingly important phase 
of commercial operations. 

But now we are in a war. The same 
rules that applied on a small scale to 
the prewar airline picture now apply on 
a gigantic scale to the business of fight- 
ing. Maintenance of our aircraft and 
equipment must receive the first priority 
if our AAF is to retain its power to 

The reasons are simple. First, there 
is little doubt as to the necessity for the 
concentrated use of thousands of air- 
craft in every war theater. 

Second, onr modern aircraft and its 
equipment comprise the most complex 
machine ever devised by man. The 
complicated gadgets must all function 
properly or the machine is useless. 
Third, as the numbers of aircraft in- 
crease, the numbers of men technically 
skilled to overhaul and repair the com- 
plex components must increase in direct 
proportion, and time is too short to 
permit the extensive training required. 
Fourth, our methods of maintenance 
must be revised rapidly to suit each new 
device and the requirements peculiar to 
each theater. And fifth, which sums 
up the whole problem, an airplane on 
the ground in England or Africa or any 
other front, is of no value to anyone. 

But even if it shonld require 5,000 
hr. of work to return it to the air, the 
reconditioned era ft is more valuable 
than a new plane on the factory ramp. 

The new ship at the factory must be 
modified for the theater for which it is 
intended and must then be delivered. 
After arrival at the front, further modi- 
fications may be required before the 
plane can be placed in service. Long 
before that time, the damaged plane on 
the spot ean be returned to service and 
the new plane could be used in some 
other theater where it may be more 
badly needed — provided the proper 
equipment and skilled men are there to 

As a matter of simple mathematics, 
the replacement of damaged aircraft 
with new aircraft without regard to 
repair is impractical and unsound. We 
would soon find our losses exceeding our 
production, a condition which would 
tend to weaken our position and lengthen 
the war, and one in which, of course, 
we must never find ourselves. 

No set of maintenance rules can be 
devised which will apply to every thea- 
ter. For example, activities in Eng- 
land assume the status of fixed-base 
operations of heavy bombardment air- 
craft. while in Africa and Sicily the 
war has moved constantly toward the 
heart of the enemy, with all types of 


■n see article. Yank Modiliciitton Center 
a Ragland, page 255. May Aviation. 



aircraft being used. In Australia and 
I lie Solomons the distances arc great and 
transportation is too difficult to permit 
pure base-type operation. Further, as 
■ lie war progresses, our maintenance 
must be in a position to move up rap- 
idly with fighter squadrons and bomb- 
er bases to new strategic positions. 


In considering the problem, it is un- 
necessary to dwell on such operational 
service of the aircraft as changing plugs, 
filling shock struts, nnd the multitude 
ot regular service operations necessary 
to keep an airplane in flying trim. This 
job is very capably handled by the 
(Turn to page 298) 
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You Can’t Write Proiits in Red Ink 


By RAYMOND L. HOADLEY, 

Financial Editor, " Aviation " 

Attempts by political and politico-editorial "experts" to make "war 
profiteers" of aircraft manufacturers are popping — but not where the 
"experts" are looking. Why this targetry-on-a-tangent doesn't "add 
up" is demonstrated by our financial analyst, who gives the true 
picture of the industry's position. 


’T'he subject of ‘excessive’ profits in 
X war industries has an insidious habit 
of bobbing up every so often in certain 
avenues of public discussion with the 
aircraft industry invariably selected for 
special mention as the worst of the lot. 
Actually, the airplane manufacturing 
group seems to have replaced Wall 
Street as the “whipping boy" of some 

There was, for example, the recent 
Washington gossip column which 
pointed out that the “enormous" profits 


of the plane makers “won’t help labor’s 
mood.” Then there has been comment 
to the effect that the excess profits tax 
is but a drop in the bucket and that 
Congress is still squeamish about dip- 
ping into war profits. 

But there is a whale of a difference 
between actual fact and such fiction (see 
Chart 1). In the first year America 
was at war, sales of the 16 primary 
aircraft companies zoomed from slight- 
ly under $1,500,000,000 in 1941 to $4,- 
141,000,000. One might normally ex- 


pect that such a decided gain in sales 
volume might well result in higher 
earnings. At least those stockholders 
who had ventured their money in air- 
craft stocks when they were speculative 
and unseasoned might so expect. 

The fact is, however, that net profits 
of the plane makers in the first war year 
dropped more than 10 percent — from 
$102,909,000 in 1941 to $92,045,000 in 
1942. Even that doesn’t tell the whole 
story. The majority of aircraft pro- 
ducers have not yet announced comple- 
tion of contract renegotiation on 1942 
earnings. 

This means that millions of more dol- 
lars will be lopped off the industry's 
aggregate 1942 earnings before rene- 
gotiation is done with. The tabulation 
of well known aircraft concerns whose 
1942 profits were lower last year than 
in peacetime include Boeing, Consoli- 
dated Vultee, Curtiss-Wright, Douglas, 
Ryan, and United Aircraft. This list 
will be much longer before the books 
of other plane makers are finally closed 
for 1942. 



114 


AVIATION, October, 1943 


And in 1943, when aircraft deliveries 
to the armed forces and to lend-lease 
will have tripled the $4,000,000,000 
shipped or flown away from the plants 
last year, earnings bid fair to record 
an even further decline from the 1941 
prewar levels. Renegotiation officials 
already have said that the allowable 
profit on 1943 business after renegotia- 
tion probably would be smaller than 
that permitted in the past. And in 
1944, when (barring cutbacks) plane 
production will be at its peak, Congress 
is expected to raise corporate income 
taxes again. 

Net income based on sales stood be- 



LEOEND HZ) CASH ■■ TAXES AND RENEGOTIATION 





$41,751,969 


Curtiss-Wright 214,401,817 269,799,277 

North American 43,634,334 64,014,373 

$299,788,110 $385,742,919 


■ 


$69,341,606 $ 21,381,882 
347,745,000 288,862,000 

13,449,221 5,460,523 

$430,535,827 $315,714,405 



Bethlehem Steel $183,337,006 $185,704,093 
Republic Steel 31,603,160 15,603,603 

United States Steel 429,370,462 235,765,907 

$644,310,628 $ 437,073,603 



low 3 percent for the industry as a 
whole last year, whereas it had averaged 
5.4 percent from 1934 to 1938 and was, 
of course, higher than that in some 
individual cases. In those days aircraft 
sales were in millions of dollars — not 
billions — and manufacturers had small 
but profitable contracts from our Al- 
lies-to-be to sustain and nourish them. 

But the headline hunters center their 
attack on profits made on invested cap- 
ital — not sales. In one such attack 
Curtiss-Wright was cited as making 
41 percent on invested capital in 1941, 


Boeing 25 percent, and North American 
Aviation 51 percent. They did. And 
with the gleam of these big percentages 
in their eyes, the ’political writers — as 
might be supposed — lost sight of the 
fact that profits must cover risks and 


TABLE I 
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RESERVES SET ASIDE FOR POSTWAR AND CONTINGENCIES 



uncertainties. But risks and uncertain- 
ties arc proportional to sales and not to 
capital invested. This is particularly 
true of an industry that faces such an 
uncertain adjustment of inventory and 
rearrangement of personnel and facili- 
ties in its transition to peacetime pro- 
duction. 

Profits have been characterized by a 
famous economist as “appraisals of net 
changes in the position and prospects 
of the business as a whole — appraisals 
that look forward to the uncertain fu- 
ture as well as back at the irrevocable 
past.” Moreover, as one prominent 
industry executive puts it, “all indus- 


prises just as a columnist is a service 
enterprise. His capital investment is 
probably a typewriter and some office 
furniture and, unless he is starving to 
death, his income on his invested cap- 
ital must be in thousands of percent.” 

Corporate profits are like batting 
averages in baseball or the yards gained 
on the football field; they are meaning- 
less from the standpoint of the aircraft 
stockholder unless translated into divi- 
dends. Only a fraction of net income is 
finding its way into the hands of the 
stockholder, as the following figures re- 
presenting dividends received (as per- 
centages of net income) show ; Bell 36 
percent, Curtiss-Wright 38 percent, 
Douglas 16 percent, and North Ameri- 
can 43 percent. 

Dividends last year for the primary 
producers were $34,447,000 against 
$37,846,000 in 1942. Lower earnings 
nrobably will mean lower dividends 
again this year, notwithstanding the 
fact that a recent widely-published sur- 


tion company payments in the first half 


CHART 3. As evident here, the auto and steel industries are fortified with heavy reserves 
to meet postwar uncertainties— whereas the fact is that they look to several years of peak 
peacetime operations based upon the huge backlog now accumulating for civilian goods. 
In contrast, the aircraft industry, which has seen its payroll responsibilities rise from 30,000 
workers early in '40 to 1.300,000 today (with estimates predicting 2,000.000 later on) faces 
the possibility that volume in the first and perhaps second peacetime years may average only 
around $300,000,000 annually, an Aeronautical Chamber estimate. This would mean yearly 
sales of but one-half the value the industry ships in a single month today. 


of 1943 over the same period last 
year. What the survey overlooked was 
this nil-important fact : Only three avia- 
tion concerns paid interim dividends in 
the first half of 1942, the rest postponed 
such action until late in the year after 
Congress had revealed the score on 
1942 taxes. 

So it was that last year nearly all 
interim dividends were deferred until 
near the year-end. Then this year Con- 
gross gave assurrances that whatever 
corporate taxes were passed in 1943 
would not be retroactive. Hence eight 
of the IS aviation concerns listed 
on the New York Stock Exchange felt 

spring. Nevertheless, the 98 percent 
increase in dividends for the first half 
of 1943 stands there on the record — 
red meat for the political writers. No 
matter to them that second half divi- 
dends will show a corresponding de- 

We have said that profits must cover 
risks. And one of the leading postwar 
dangers for business is that of liquidat- 

tcrials at the termination of hostilities. 
Borrowings to provide needed working 
capital is a normal corporate proce- 
dure when liquidation of inventories is 
expected to provide money to repay the 
loans. But, as the National Industrial 
Conference Board pointed out in a 


from the possibility that postwar liqui- 
dation of materials and accounts re- 

Some of us can remember how, after 
the lost war, one of the nation’s larg- 
est meat packing concerns staved off 
bankruptcy by the skin of its teeth 
when its inventory losses ran into tens 
of millions of dollars. And more than 
ten years passed before that company 
recovered from its postwar nightmare. 
The aircraft industry has nearly $1,- 
900,000,000 in inventories on its books 
today. 

It is difficult to appreciate the cost 
in productive equipment with which the 
aircraft industry is achieving its spec- 
tacular production records. Continuous 
operation wears down machinery at an 
abnormally heavy rate. Often replace- 
ments are out of the question. Restric- 
tions surrounding the grant of addition- 
al depreciation allowances by the Treas- 
ury prevent relief from this source. 
These deterioration costs, which often 
are not reflected in financial statements, 
should be taken into account by Con- 
gress in determining whether or not 
current earnings are excessive for con- 
tract renegotiation. 

The government itself apparently is 
alive to the inventory chaos that may 
follow the war. Official attitude of the 
War Department towards disposal of 
inventory upon contract termination is 
(Turn to page 322) 
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America at War 

Invasion of Italy and its forthwith surrender launches fifth war 
year as Nazi vitals are targeted within Allied noose . . . Pacific 
successes noted . . . Manpower remains big problem at home. 


P ower or Allied arms, tightly forg- 
ing a band of steel around Fortress 
Europa, marked the opening of the 
fifth year of war. Most significant, 
that band newly impinged the very neck 
oords of the Axis as the Allies invaded 
the Italian mainland and wrested un- 
conditional surrender from that south- 
ern pole of the Axis; also additional 
victories were won on the Russian front. 
Within the shortening noose highly aug- 
mented air power was blasting with new 
tempo at the German vitals. 

New pressure, too, was evident in the 
Pacific theaters. There was the sweep- 
out of the Aleutians ; the raid on Marcus 
Island, striking closer than ever to the 
Jap homeland and bringing first action 
reports of the Grumman Hellcat; fur- 
ther assaults on the Kuriles; telling 
blows by our 14th Air Force at Canton 
and Hong Kong; the noteworthy 1,000- 
mi. raid by B-24’s upon Nicobar Island 
off the Burma Coast; paratroop land- 
ings in force to bottle the Japs’ Lae- 
Salamaua bases; and the record of 191 
enemy aircraft destroyed in the Solo- 
mons during August at a loss of a mere 
14. Further, the check-off of the Italian 
navy hastens the day when new Amer- 
ican and British naval forces can be 
sped against Japan. 

Meanwhile, this 22nd monthly report 
finds a major problem back home. Air- 
plane production, now running wide 
open, is being pressured to get above 
the level (August) of 7,600 aircraft per 
month. The limiting factor is man- 
power, with the worker market now 
picked clean. We ran out of skilled 
labor long ago. Then wo began train- 
ing people. Now, all available males 
suitable for training have been raked 
in; only a few women over and above 
those needed to maintain national house- 
keeping remain to be found. 

There are many reasons for the air- 
plane man-power shortage. Army and 
Navy took too many of the young and 
alert workers, and they also took too 
many of the key supervisors, designers, 
bosses. Better pay in shipyards and in 
numerous other pursuits generated by 
the flood of war money attracts work- 
ers away from plane plants which are 
covered by wage ceilings. And there 
are the country people, initially attract- 
ed by the glamour of airplanes and fat 
pay, who find the jostling and the hall 
bedrooms intolerable and go back to 
the old front yard. 


But the main problem is that the 
shelves are bare of workers. Practically 
speaking, there aren’t any more. And 
much of the additional manpower neces- 
sary to run production up to 10,000 per 
mouth will have to come out of some- 
body’s hide. Which means that still 
more ground and sea weapons and sup- 
plies will have to be cut back. That is 
where the rub comes. Officers in com- 
mand of these services won’t let them 
go without a tussle. 

In other words, the high command 
of the United States (and of the Allied 
nations) is trying to run a total air 
war — a strategic all-air war — while it 
tries also to run a full-scale surface 
war with all its trappings, afloat and 
ashore. Our 10,000,000-man Army (mi- 
nus the Air Forces) and our seven-ocean 
Navy are a heavy burden, even for these 
incredible United States. But on top 
of that we have to maintain a fair- 
ly wholehearted attempt at air war. 
Time will tell whether the Allied chiefs 
are mistaken or not. At present, they 
themselves are not quite sure enough of 
their standing to take their feet off the 
ground and let drive through the air. 

Churchill said that it would be worth 
while to try to bomb Enrope out of 
the war. But .the all-air people do 
not admit that it is being tried. It 
could not be tried, they contend, unless 


a major portion of Allied energy were 

and operation of warplanes. 

In so far as aircraft production is 
in competition against other war equip- 
ment — the manpower problem is up to 
the Executive. But there is more to 
it. Large numbers of capable, draft- 
exempt males are working at non-essen- 
tial jobs in production and services for 
the civil population. Other thousands 
are working in shipyards and other 
essentinl occupations (but less essential 
lhan aircraft) simply because they want 
to. The government has no power (yet) 
to tell a man where he shall work. This 
may seem strange indeed, since it has 
power to put him in a uniform and de- 
prive him of all liberty, even his life. 
Such power has been under considera- 
tion all along, but the people have been 
against it. However, the solution of 
the aircraft manpower problem may 
take the form of a manpower draft bill 
in the Congress just reassembled. The 
final solution probably will be a com- 
promise between Executive and Con- 
gressional action. 

Congress also will have before it sev- 
eral aviation bills of first importance. 
One of these is HR 1012, drafted to 
revise the civil aeronautics law. This 
little document may become the magna 
(Turn to page 342) 
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The Aircraft Section of the Timken Engi- 
neering Journal is filled with useful data 
consisting of typical mountings of Timken 
Bearing aircraft applications; tables giving 
the specifications of various series of bear- 


ings; notes on bearing selection, lubrica- 
tion and assembly problems. To get your 
copy write a letter using the letterhead of 
your company addressed to The Timken 
Roller Bearing Company, Canton, Ohio. 


TIMKEN 

TAPERED 'ROLLER BEARINGS 


. T I O X , October, 1943 


Design Analysis of the 

FLEET WIN GS BT-12 



By DAVID BAKER, Auittant Editor, "Aviation" 

Detailed study of America's only stainless steel airplane, a basic 
trainer built for arduous flying conditions and ease of maintenance. 


T N designing the Flcetwings BT-12 
A basie trainer, three main objectives 
dominated all decisions. The first called 
for a trainer which would retain all the 
desirable characteristics achieved in 
previous models of the type, but over- 
coming their observed weaknesses; the 
second demanded an airplane which 
would embody the utmost simplicity of 
maintenance; and third, a direct com- 
parison on a standard production type 
of the familiar dural with a material 
little used throughout an entire airplane 
— stainless steel. 

It is no commonplace job to design a 
basic trainer. The craft must be a 
moderately fast and a capable perform- 
er to serve as an intermediate step in 


pilot training. With two cockpits, the 
airplane must behave consistently with 
cither one or both occupied. It must 
be inherently safe, yet still be suitable 
for certain maneuvers as a part of 
training. In other words, a basic train- 
er is expected to do all that a bad air- 
plane will do when improperly bandied, 
but do it safely. 

This is as complicated a set of re- 
quirements as confronts any type. How- 
ever, data compiled from observation 
and experience with many trainers at 
Wright Field pointed the way to some 
qualities to be striven for in a new de- 
sign. Although to the casual eye the 
BT-12 may be just another trainer, 
fundamental changes have been incor- 


porated which make this airplane 
advanced in its class and highly suited 
to its purpose. 

In the first place, the engine has been 

to the cockpit enclosure, and the sweep- 
back greatly reduced, giving a much 
shorter range of shift in eg. locations. 
Contributing to this is the incorpora- 
tion of an integral fuel tank in the wing 
center section directly under the fuse- 
lage. The shift in eg. position caused 
by a full or empty tank is negligible. 
Shortening the fore section has also 
greatly improved pilot visibility. 

The fuselage has been somewhat en- 
larged for better streamlining, the tail 
section slightly lengthened, tail surfaces 
enlarged, and the fin set farther for- 
ward. Considerable “wash-out” has 
been built into the wing (from +1.5 
deg. at root to —2 deg. 23 min. at mot 
of tip) to eliminate tip stall. As a 
result the stalling speed of the airplane 
is rather indefinite, depending on what 
is defined as stall. Stall warnings occur 
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from 88 mph. on down, with actual stall 
from 70 to 60 mph., but the wing tips 
never stall out. 

Although the original XBT-12 was 
designed for retractable landing gear, 


the classification of BT's and AT’s was 
separated at that time, and the design 
had to conform with fixed gear. Even 
though the present model is without 
fairing on the landing gear, it is excep- 



tionally fast for its type. The XBT 
had a top speed of 177 mph. with fair- 
ing, and the current model attains 168 
mph. without fairing, and cruises at 145 
to 150, which is about the same as the 
AT class. 

It is extremely maneuverable, yet re- 
quires the proper degree of precision 
from the student pilot to execute a man- 
euver perfectly. Control forces have 
been intentionally made moderately 
heavy, to simulate the larger plane char- 
acteristics to which the student is pro- 
gressing. Spin characteristics are 
good, and conform exactly to the NACA 
reports on what the design should do. 
The airplane will recover in the required 
limits with rudder alone, or with stick 
and rudder. It will recover with the 
controls neutral, given a little more 
space, and the length of time it is kept 
in a spin does not diminish ease of 
recovery. 

Maintenance Considerations 

Due to the hard usage which is the 
lot of trainers and, equally, to the large 
numbers in which they are used, service- 
ability was set forth by the Army as 
an essential requirement. Planes and 
crews tied up in maintenance can slow 
up a training program as quickly as 
insufficient aircraft, therefore every 
effort was made to make this airplane 
easy to care for. 

Some of the features in this direction 
have been described in these pages, most 
recently in Aviation Dec. 1942, but they 
are so numerous that they require fuller 
coverage. 

Most extensive provisions for ease of 
access are the removable fairing panels 
which cover most of the fuselage. Exe- 
cution of this idea begins at the nose 
of the airplane with the ring cowl, which 
is divided into four sections held in 
place by four joint strips, fastened by 
Shakeproof fasteners. Aft of the en- 
gine section, all fuselage side panels 
arc removable, and are also held in 
place by Shakeproof fasteners. The 
entire airplane can be stripped of re- 
movable panels from engine to tail by 
one man in less than half an hour, giv- 
ing quick access to frame, controls, and 
wiring. 

Leading edge of the center wing sec- 
tion is also removable for quick inspec- 
tion of landing gear attachment and 
fore part of integral fuel tank. Attach- 
ment is by means of Phillips screws, as 
are also the plywood wing tips to outer 
panels. 

In line with this policy is the use of 
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bolts wherever quick detachment is de- 
sired, and the diversity of sizes has 
been kept as close as possible — between 
AN3's and ANIO’s. Among points 
where bolt attachment is used are the 
following : Landing gear struts are fast- 
ened by four bolts each, fuselage to 
center section by six, fuselage inono- 
coque to tube frame by four at each 
joint, stabilizer spar to fuselage by 
four, and fin to tail section by four. 
Another important application is in 
attachment of trailing rib sections to 
wing spars, where ribs are fastened top 
and bottom by small bolts. This means 
that only simple tools are required for 
replacement of these sections in the 
field. 

The cockpit canopy is an easily re- 
moved and repaired unit, consisting of 
a 53ST Hunter Sash extruded alumi- 
num frame welded together with gus- 
sets. The front windshield panel is a 
separately removable unit fastened by 
screws at top and lower front of frame 

brackets on the longerons by bolts. Re- 
mainder of the canopy is composed of 
two sliding sections over the cockpits, 
fixed center and rear sections. Each 
sliding unit can be removed by taking 
off fairing around lower part of- enclo- 
sure, aligning rollers on the track with 
access holes in the frame and removing 
roller bolts. The entire canopy can 
be removed by taking off all fairing 
and unfastening the whole track from 
the fuselage. 

All the transparent panels are set in 
extruded rubber moldings and can be 
removed and replaced by hand. Wind- 
shield side and center panels are ft in. 
laminated safety glass, all others are 
ft in. plastic. Emergency exit is pro- 
vided by means of “knock out” panels 


front and rear at right side. Movable 
sections can be fixed at three positions 
between open and closed. 

In the electrical system, circuit break- 
ers have been concentrated in the main 
junction box located on the left side of 
fuselage just above the leading edge of 
the center wing section. This unit is 
easily reached from the ground by 
merely removing the panel and cover. 
Use of conduit plugs wherever possible 
instead of solder connections has made 
installation or removal of individual 
units very simple and fast. 


The tool compartment is also made 
quickly accessible from outside by 
means of a hinged panel in the plywood 
fuselage fairing on the left side behind 
the rear cockpit. It is opened by the 
same key whieh operates the canopy 
locks. A fire extinguisher is also at 
hand, accessible both from inside and 
outside, since it is mounted on a spring 
loaded door in the rear cockpit. 

All control cable pulleys are packed 
and self-lubricating, requiring no atten- 
tion after installation. The elevators, 
being of symmetrical air-foil section, 
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have been made interchangeable. This 
requires a high degree of accuracy in 
locating and boring holes for the con- 
trol attachments, but it halves replace- 

Preparation for, and actual engine 
changing is made easy by adherence to 
simplified standardized engine connec- 
tions and attachment of engine-to-mount 
and mount-to-fuselage by holts. 

Stainless Steel Construction 

The third design objective — particu- 
lars of stainless steel construction and 
a comparison standard with the same 
type in dural — leads to the heart of the 
BT-12 design, for maintenance consid- 
erations are inseparably hound up with 
production methods, and the material 
used contributes greatly to the tronble- 
frcc qualities of the airplane. 

Before considering each section in 
detail, it will be profitable to have in 
mind some comparisons between stain- 
less and dural generally. In stainless 
steel, .018 gage is about equivalent to 
24ST (.040 gage), and steel spotwelds 
are stronger than j rivets in 24ST. In 
the matter of cost, 24ST comes to about 
$0,334 per lb., stainless to about SO.fifi 
per lb. Yet such savings can he real- 
ized in manufacture, particularly by eli- 
mination of riveting, and finishes for 
detail parts and assemblies, that costs 
of finished articles delivered are gener- 
ally lower on a production basis than 
in dural. This is based on experience 
with the BT-12, and with tail and con- 
trol surfaces built for other planes. 
The reasons will he seen in detailed 
study of the BT-12. 

Particularly interesting discoveries 
have been made in connection with the 
fuselage mid-section. Where the XBT 
was wholly constructed of rectangnlar 
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welded stainless truss framework, the 
present BT-12 has a chrome-moly tubu- 
lar frame, and although the latter is as 
much as 75 percent cheaper in first cost, 
installation eosts in this section have 
been boosted 300 to 400 percent. In 
addition, it is 18 lb. heavier than the 
stainless frame. 

Looking at it from a purely mechan- 
ical standpoint, a tubular framework 
presents the greatest difficulty to any 
sort of attachment, in direct contrast to 
straight sided members. Further obsta- 
cles are encountered in manufacture, 
where welding distortion with chrome- 
moly tubing — even with arc welding — 
renders a high degree of accuracy far 
more difficult and expensive to attain 
than with stainless steel. 

In connection with welding chrome- 
moly, an interesting phenomenon has 
been observed by all users of this type 
of fuselage frame, and that is its effect 
on a magnetic compass, for chrome- 


Group Weight, 
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Wing outer panel, stainless steel, built round main spar, thickness trading ribs and top skin, .010 thick. Leading edge skin, .020 to 

.030 to .025. Front spar, leading edge formers and stamped ribs, .016 thick. 


moly is inherently magnetic. Use of 
arc welding, almost dictated by demands 
of accuracy and production time, fur- 
ther increases the tendency. Add to 
this the effects of magnaflux for inspec- 
tion — even with every attempt at de- 
magnetization— and the result is 30 to 
40 deg. compass error and, in some 
cases, a completely “frozen” compass. 
The only recourse is to mount a remote 
reading compass in another part of the 
airplane, as was necessary in the BT-12 
and many others. Since stainless steel 
(grade used here is 18 and 8) is aus- 
tenitic and almost wholly non-mag- 
netic, it allows perfect accuracy of com- 
pass within the frame. 

In summary on stainless steel, it may 
be generally stated that wherever stress 
is concentrated, a structure of this ma- 
terial is usually superior due to its 
strength-weight ratio and freedom from 
corrosion deterioration. In manufac- 
ture, the ease with which it is welded 
without cleaning or preparation, sim- 
plicity of jigs in which hand tong weld- 


ing can be accomplished, and the result- 
ant infinite possibilities of subassembly 
application, more than compensate for 
a ncarly-double first cost of material 
which, after all, constitute only about 
10 percent of the finished airplane cost. 
Chief drawback in its use is the fact 
that it cannot be routed with present 
tools, due to its hardness. 



Fuselage 

Except for the chrome-moly tubular 
framework in the cockpit region, the 
fuselage is of spot welded stainless steel 
construction. Length without engine 
mount is 259.5 in., with mount, 283.26 

The firewall and angles are annealed 
and formed. Tensile strength of annealed 
stainless is about 80,000 lb; average 
forming operations bring it up to about 
quarter hard, or 125,000 lb. More se- 
vere forming raises it slightly higher. 
For slight forming operations the ma- 
terial is used half or quarter hard, for 
severe forming it is used full annealed. 
Parts which are not formed are full 
hard (185,000 lb.) and this is used near- 
ly everywhere throughout the plane. 

Where the engine mount bolts to the 
fuselage and firewall, four conical align- 
ing studs are provided to aid in match- 
ing the bolt holes. The tubular section 
is provided with six bolt holes for attach- 
ment to the center wing section. 

In the aft monocoque structure bulk- 
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heads are rubber formed. Contrary to 
general belief, stainless is quite easily 
adaptable to this technique, and parts 
made in this manner include wing lead- 
ing edge formers, bulkheads, and wing 
ribs in the D-spar section. 

Upper and lower monoeoque cover- 
ings are stressed skin structural mem- 
bers. Except for bolt attachment to 
the tubular frame, this structure is spot 
welded throughout, the side truss frame- 
work being welded together as a unit 
in the jig. Vertical, diagonal, and hori- 
zontal members are “hat" sections made 
on a draw bench. The upper rear shear 
panel is annealed sheet, with welded-on 
pads to take the stabilizer spars. The 
tail post is also formed annealed. A 
shelf just aft of the tube structure 
forms the tool compartment floor. The 
lower rear covering, with tail wheel 
opening, is annealed stainless sheet 
formed under drop hammer. Covering 
of the fuselage is plywood except for 
the engine section and fairing under 
the center section from the engine ac- 


cessory section aft to the monoeoque. 
This is dural sheet, to better withstand 
ground abrasions and knocks, as well as 
accumulations of oil, dirt, gas, water, 

Center Wing Section 

Most striking example of what has 
been done with stainless construction is 
use of the structural space in the torque 
box of the center wing section for an 
integral fuel tank which has proved one 
of the most successful of this type. 
First attempts at construction by spot 
welds and solder were not very success- 
ful, but the seam welding technique, 
which is actually a series of overlapping 
spot welds performed by roller elec- 
trodes, has effectively solved the prob- 
lem. Tanks remain leakproof in use, 
and under Army vibration tests — except 
for some trouble with the aluminum 
sump attachment which was soon cor- 
rected — the tank outlasted the test table. 

Skin and corrugation in fuel-tight 
bulkhead are seam-welded through 


flanges of front and rear spars. End 
bulkheads are seam welded through re- 
inforcing plates to a U-shaped member 
on its side, which forms the joint be- 
tween inner and outer reinforcing plates, 
bulkhead, and covering on each side of 
the bulkhead. The sump at bottom of 
the tank is an aluminum casting bolted 
into a formed stainless steel collar. Two 
stand pipes into the tank provide for 
main and reserve fuel supply. The 
filler neck is accessible through a hinged 
flap in the leading edge, which is itself 
removable for inspection of forward 
spar and tank. 

Center trailing rib section is made to 
be easily removed or replaced, the ribs 
being bolted to the rear face of the rear 
spar. A walkway next to the fuselage 
is also built into the wing flap at this 
point. Covering of these ribs is by 
flush fitted fabric, fastened down into 
M-section eapstrips by an 0.008 gage 
stainless retaining strip over reinforc- 
ing tape secured by flat head sheet metal 
screws and covered by tape strips. 
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Outer Wing Panels 

Outer wing panels are of stainless, 
D-seetion monospar construction with a 
flush fabric-covered trailing rib section 
aft of the spar. The outer panels are 
joined to the center section by stainless 
steel bars at top and bottom, fastened 
by ft in. screws and channel nuts. The 
web of the outer spar bolts to the rear 
spar of the center section, and a rein- 
forced vertical angle piece welded to 
the outer wing bolts to the web of the 
front center section spar, thus giving 
attachment around four sides of the 
center torque box. The joint is further 
strengthened by linger plates which un- 
derlie the attaching bars at top and 
bottom, and they are welded back to the 
corrugation for several inches. The 
stainless skin butts up flush, while to 
the rear, gap strips cover the joint. 

Spar section ribs are rubber press- 
formed annealed stainless, reinforced at 
the flange caps by narrow strips of the 
same gage welded inside upper and 
lower flanges. Skin and corrugation 
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are welded together before application 
by a rolling welder which spot welds 
the skin to two rows of the corruga- 
tion at a time. 

Finished sheets of skin and corruga- 


tion are applied as a unit. Ribs are 
fastened to the corrugation by means of 
annealed stamped clips, which are first 
welded to the corrugation before appli- 
cation of the skin. Ribs fit into the 


clips and are welded in place. This 
method, used throughout the airplane, 
makes a strong, homogeneous structure. 

Trailing edge ribs are built-up mem- 
bers and are connected at the rear by 
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Noteworthy feature of this installation is carburetor 
air mixing chamber, of Flcetwings design, which is a 
one-piece aluminum casting. Lower scoop draws in cold 
air from inside front lip of the cowl, while upper inlet 
draws warm air from behind cylinders. A shutter in this 
aperture automatically bypasses this air stream outside 
opening when it is not being used by carburetor. Both 
cold and warm air shutters work together, one being 



a false spur to distribute concentrated 
loads front hinge ribs to adjacent ribs, 
and to provide contour for fabric cov- 
ering. Aileron hinge brackets arc made 
up of two stainless plates, one of which 
is stamped into a hat section over which 
is welded the other flat plate. The 
stamped piece is annealed, the flat plate 
is full hard. Hinge hearings through- 
out the airplane arc self-aligning hall 
hearings. Hinge pins are all standard 
AN4 clevis bolts. 

Plywood wing tips are detachable, 
fastened to the outer panel by Phillips 
head screws. Fastening strip of the 
wing tip fits over a recessed strip on 
the outer panel, bringing the wing tip 
flush with the rest of the wing. Con- 
struction is of poplar core two-ply ma- 
hogany, A in. thick, with a bow mem- 
ber and four web and cap forming ribs. 

Ailerons 

Ailerons arc Friese type, torque box, 
flnsli-fabrie covered, with annealed 


Ring cowl assembly showing 
sections and method of attach- 
ment by Hush filling locking 
strips and Shakcproof quick 
acting iasteners. Material is 
formed aluminum alloy. 
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Canopy assembly with details of emergency exits and attachments. Frame is 53ST 
extruded aluminum, front and side windshield panels safety glass, all others plastic. 


stamped leading edge ribs and built up 
trailing ribs. Although the forward box 
section is stainless covered, fabric is 
wrapped over the whole aileron. There 
is one trim tab on left aileron. Aileron 
horns consist of two full hard stainless 
plates welded to nose ribs and protrud- 
ing through the nose skin. 


that in outer wings except for the stabi- 
lizer tips, which are annealed stainless 
steel formed under drop hammer. Ele- 
vator hinge brackets are of routed dnral 
plate, bolted to the stabilizer by two 
bolts each. They arc equipped with self- 
aligning ball bearings. Hinge pins are 
the standard J in. elevis bolts. 


Elevators 

Of single torque box construction, the 
elevators have stamped trailing ribs and 
fabric covering. The method used for 
covering on the tail surfaces is different 
from that on the wings, being the con- 
ventional non-flush lacing. Trailing edge 


Wing Flaps 

Flaps are of the same construction as 
the ailerons, but are divided into cen- 
ter and outer sections, due to dihedral 
angle at the joint of the center section 
and outer panel. A stainless steel walk- 
way of corrugation with skin covering 
is built into the inboard end of the cen- 
ter section. Upper surface of this 
section is flush fabric covered, while the 
under surface is covered with twclve- 
onnee canvas duck to withstand the im- 
pact of stones or other objects thrown 
up during landing or takeoff. The outer 
flap sections are flush fabric covered 
both top and bottom. Control horns are 
similar in design and construction to 
the aileron horns. 

Empennage 

The horizontal stabilizer is built in 
identical halves welded together, with 
two spars which attach to the fuselage 
by four bolts, two through each spar. 
Construction is essentially the same as 




AVIATION, October, 1943 


131 




ribs nre rubber press formed, annealed 
stainless, reinforced where required, 
with full hard stainless angles under the 
flanges. Trim tabs are of the same type 


of the elevators, with stamped ribs, 
stainless leading edge, and conventional 
fabric covering. The trim tab is of simi- 
lar construction. 


are moved by means of small cable- 
wound drums on the ooekpit control 
shelves, which transmit their motion by 
cable to two corresponding drums in 
the tail of the ship. These turn shaft 
and gear mechanism with screw actua- 
tors whioh move the tabs. Elevator 
cables fasten to a common control horn 
mounted below the fin. Both elevator 
torque shafts fit into sockets at this 
point and nre controlled as one. 

Landing Gear 

Single leg, half fork, air-cooled struts 
are used on the fixed landing gear. In- 
terchangeable wheels are aluminum al- 
loy castings, equipped with Bendix 
hydraulic brakes and mounting 27 in. 
smooth contour tires designed for 32 psi. 
Moving sections of the shock leg is 
covered by a flexible canvas cover to 
exclude dirt. Axles are steel tubes, also 
interchangeable left and right. 

Tail gear is a steerable, full-swiveling 
non-retracting wheel on a half fork with 
air-oil shock strut fastened to the fuse- 
lage at its upper end by one bolt. The 
yoke is fastened by a bolt at each side. 
Tail wheel tire pressure is kept at 45 
psi. 


Surface 


Controls 


Engine 


and Accessories 


Four bolts hold the fin to the tail 
section, two from the front lower fin 
spar to the front stabilizer spar, and 

Fin ribs arc stamped stainless, cover- 
ing is stainless corrugation and skin. 
Fairing between fin and stabilizer and 
fuselage is dural sheet fastened by 
brazier head screws and channel type 
stop nuts. Rudder hinge brackets arc 
also dural, two of which are attached 
to the rear fin spar and one to the tail 


Conventional dual stick and rudder 
pedals control ailerons, elevators, rud- 
der, and steerable tail wheel. Ailerons 
nre actuated by rods and bell cranks; 
elevators and rudder by cable. 

Wing flaps, elevator and rudder trim 
tabs, are controlled by a crank and 
wheels respectively, arranged about a 
common shaft at left side of both cock- 

mitted by means of miter gears and 
torque tubes with screw actuators at 
flaps. Elevator and rudder trim tabs 


Power plant is a Pratt & Whitney 
Wasp Junior of 450 hp. at 2300 rpm., 
with direct drive to a Hamilton Stand- 
ard two blade, two position controllable 
pitch propeller of 8 ft. 9 in. diameter. 
Pitch settings are 17 deg. 45 min. high 
and 13 deg. 30 min. low. Minimum 
clearance of propeller is nine inches 
from the ground in level landing posi- 
tion, and one inch from the cowl at 
maximum pitch setting. 

Fuel system consists of the integral 
center section tank, dual controlled se- 
lector valve for main and reserve sup- 
ply, wobble pump, one fuel strainer, 
an engine driven fuel pump, and a hand 
primer in the front cockpit. Both in- 
strument panels are provided with fuel 
pressure gages and warning lights, but 
the fuel quantity gage is provided only 
on the front panel. 

Oil system includes an aluminum tank 
built in two pieces welded together. It 
is constructed with a built-in hopper 
type accelerated warming compartment. 
Pressure and temperature are read on 
the engine gage unit on both instrument 
panels. Temperature regulation is by 
means of a D-5 thermostatic valve and 
controllable shutter on the oil cooler. 
There is an electrically operated oil di- 
lution system for cold weather starting. 

Electrical system is a single-wire 12v. 
grounded return type, except where a 
two-wire parallel return system is neces- 
sary to eliminate magnetic effect on the 
compass. A type D-6A battery is in- 
stalled in the fore fuselage behind (he 
(Turn to page 356) 


ENGINE AND PROPELLER CONTROLS SYSTEM DIAGRAM 
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Moisture Resistance Is Important to You 






rents in aircraft instruments. Synthane's 
low moisture absorption also minimizes 
cold flow, dimensional changes, and the 
penetration and corrosive action of water, 
aviation oils and gasolines. For a more 
complete report of the relation of Syn- 
thane's low moisture absorption to other 
advantages you need, we urge you to read 
the back of this sheet. 


SYNTH AXE CO It 1*0 It ATI OX, OAKS, PENNSYLVANIA 


[ SYlVrtiANEj 


MOLDED LKHIIMTEB -M0L0ED MtCERAIEO 



SYNTHASE vs. Water ABSORPTION 


Woter can influence the physical, me- 
chanical, electrical and chemical prop- 
erties of many materials. Whether the 
effect of water is to be regarded as of 
consequence depends on the resistance 
of the material itself and the nature of 
the application. 

There are many cases in which Synthane 
is used because it not only has certain 
needed properties, but also because its 
moisture resistance keeps these needed 
properties stable and usable. 

A few examples will illustrate the point: 

Effort on 

Elorfrionl Proportion 

In high frequency and intermediate fre- 
quency radio circuits, it is desirable to 
have insulation of low power factor and 
high dielectric constant. But it is of even 
greater importance that the power 
factor and dielectric constant should not 
change appreciably with variations in 
humidity. An increase in the power fac- 
tor or dielectric constant reduces the 
sensitivity of the set and lowers the 
selectivity (ability to separate stations). 
Insulation resistance, or the measure of 
the leakage current flowing between 
terminals imbedded in or in contact with 
the insulation, also decreases with the 
absorption of moisture from the atmos- 
phere. This is of interest to manufac- 
turers of telephone, electronic, radio, 
electrical testing or any precision equip- 
ment dealing with minute currents. 
Dielectric strength is also lowered by 
moisture absorption though this effect is 


of more moment to makers of general 
electrical apparatus and radio trans- 

Synthane is supplied in a variety of 
grades with the proper electrical prop- 
erties for any given use and with low 
moisture absorption to maintain their 
stability. 

Effort an 

Chemical Properties 

The mere fact that a material absorbs 
water does not necessarily affect its 
corrosion resisting properties. The point 
is that if a material will absorb water, 
then it will absorb corrosive chemicals, 
gases, solvents, etc. The greater the 
absorption, the more harmful the corro- 
sive effect is liable to be. Woter ab- 
sorption is therefore useful os one index 
of corrosion resistance; a measure of the 
extent to which a corrosive agent can 
penetrate, saturate and attack. 

Synthane is made in a number of grades 
employing corrosion resisting bases or 
resins or both, depending on the nature 
of the corrosive agent to be resisted. 
Regular standard grades are unaffected 
by oils and usually offer ample resist- 
ance to corrosive agents found in natural 

Efleel on 

.Merhnnli’al Properties 

The ability of Synthane to resist water 
absorption has o noticeably good effect 
on its mechanical properties. Water re- 
duces the compressive, flexural and ten- 
sile strengths if absorbed in any quantity. 
Cold flow also varies very widely with 


the degree of moisture present. Fortu- 
nately, water absorption is low in all 
grades of Synthane, extremely low in 
certain grades recommended for that 
purpose. 

Effort on 

I'liysiunl I'roportloH 

Of the possible effects of woter on 
physical properties, the only one with 
which you are likely to be concerned is 
the effect on dimensional stability. 
Standard water absorption tests are gen- 
erally conducted on samples of Synthane 
1" X 3" x fe", with distilled water ot 
room temperature for 24 hours. Natu- 
rally, these tests are only indicative of 
water absorption or dimensional sta- 
bility. But they show that dimensional 
increase is somewhat proportional to the 
percentage of water absorbed, and that 
swelling takes place at the edges first, 
then gradually works inward. In other 
tests, in our laboratory, using discs 2" 
in diameter by thick, after immer- 
sion for two years in distilled water at 
room temperature, the following varia- 
tions in dimensions were noted: 

Center swell varied from .0023" to 
.0084", depending on the grade tested. 
The diameter increases were from .0008" 
to .0050" in one direction and 90° of 
the first direction from .0025" to .0103". 
These tests represent extreme condi- 
tions. Synthane is not often involved in 
applications requiring total and contin- 
uous immersion, and even then, dimen- 
sional changes may not be as important 
as other factors. 




Douglas Licks IJ -Boats 
Without Bombs 

By JOCK SIMPSON 

Plant Superintendent , Douglot Aircraft Co., Long Beach 

When ships were being torpedoed faster than they were built, hust- 
ling Douglas production lines "recruited" a winning "unarmed combat" 
force. . . And the supplies went through as the DC-3 flew to war. 


W hen future historians consider 
World War II, they will par- 
ticularly note that our “magic car- 
pet” of aviation featured a sturdy, flex- 
ible warp without which the colorful 
woof and pile could not have been held 
together. Disclosed as a prime ele- 
ment in that warp will be the record of 
the C-47 or C-53 or R4D-1 — which we 
will quickly recognise as one plane, not 


three. The old reliable Douglas DC-3. 

This craft became illustrious many 
years before its war record began, 700 
DC-3’s being in service prior to Pearl 
Harbor. In a steady, though small, 
stream, this transport rolled from 
Douglas assembly lines before Deo. 7, 
1941, and thereafter it was ordered into 
large scale production. 

By June 1, 1942, production was quad- 


rupled . . . doubled again in the sec- 
ond six months of the year . . . then 
re-doubled in the first half of 1943. 
By this year’s end, it is expected that 
the DC-3 output will attain a monthly 
rate bettering the number produced in 
fully yr. before we went to war. 

So rapid was the increase in produc- 
tion that, by the time D-boat sinkings 
had set up a clamor for cargo planes, 
C-47's were rolling off the line faster 
than they could be ferried away. In a 
single month, production exceeded sched- 
ules by more than 60 craft, and the 
schedule called for several times- that 

Affectionately known as the "Work 
Horse of the Air,” the slightly revised 
DC-3 has been called “our unarmed 
coinhat plane”. For through sky trans- 
port it licks the undersea wolf 'packs 
without fighting them. What's more, 
it- 

. . . Established the Burma Road of 
the Air; supplied the defenders of Mid- 
way with drinking water; flew in the 
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on which Allied Nations troops have 
fought; and performed almost count- 
less other work-horse jobs in all cli- 
mates and under every known hazard 
of weather and warfare. 

Wherever Allied Nations outposts 
have been; or will be, located, there the 
DC-3 will be found. And when its 
numerous noses are counted, their total 
will undoubtedly arouse decided curios- 
ity concerning the plants that produced 
them; hence this description of one ol' 
the Douglas C-47 assembly lines: 
Comprising five major components — 
fuselage, empennage, center wing sec- 
tion, and two outer wing panels — the 
DC-3 assembly system incorporates a 
number of manufacturing concepts that 
may well predicate standard practice, 
especially on large transport craft. 

The fuselage breakdown effects a 
compromise between the longitudinal- 
panel and station-joined-section meth- 
ods, this compromise utilizing both 
methods. The tail stub is assembled 
from an upper and lower section and 
joined at a conventional station ring. 
Then center or main fuselage section is 
assembled from longitudinal • top, side, 
and bottom panels. And the nose ii 
joined to the fuselage along a stepped 
junction that is part longitudinal and 
part station ring. 

The nose section, containing the pilot’s 
cockpit, is composed of five separately 
assembled components — cockpit roof, 
windows, nose cone, bottom and floor, 
and the upper nose section. Roof, win- 
dow frames, upper noBe, and cone all 
start assembly in small jigs in sufficient 
volume to feed adequately nine join- 
ing jigs. 

Upper nose subassembly channels and 
stiffeners are tied together in a small 
jig, then moved to the joining jig. There 
the window frames, cockpit roof fram- 
ing, and upper nose structure are 
joined. Skinning begins immediately, 
the skins being held through pilot holes 
in the channels and stiffeners from 
which the holes for the rivets are also 
drilled. Drilling and riveting is done 
by. the same crew. The upper nose sec- 
tion, including the pilot’s cockpit en- 
closure, is completed, including the over- 
head instrument panel, before it is 
joined to the side and bottom assem- 

The floor section starts in small sub- 
assembly jigs where 14 stations are 
tied together. These and the longerons 
are then joined in the first position of 
a nine-position, moving assembly line. 

Framing is finished in the first two 
positions, and skinning begins in the 
third. . There is Clecoing in the third, 


Instruments and Internal equipment arc 

installed in the pilot's section after cockpit 
roof is in place.. These assemblies are in 
double line of eight sections each. 
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fourth, anti fifth positions, and rivet- 
ing in the sixth to ninth positions. 
While on this line, the assembly is car- 
ried on its side, in vertical tubular steel 
jigs mounted on grooved wheels that 
run on inverted “V” rails. The line 
doubles back to the starting point, sav- 
ing floor area. 

On the first side of this two-leg line, 
framing, skinning, and cutout work is 
completed, with the tunnels that carry 
the tubing and electrical wiring being 
attached in the second and third posi- 
tions. The carrier jigs pass between 
stationary work platforms of the two- 
level type, moving at scheduled inter- 
vals under manual power. 

From this line a bottom subassembly 
is transferred to a dolly of a seven-sta- 
tion line, without tracks, where pre- 
assembled side panels, including the 
pilot’s cockpit section are then added. 

After joining bottom, side, and top 
sections, the assembly moves on the 
same carrier to the installation section. 
Here, on two side-by-side lines, insula- 
tion, some equipment and instruments, 
considerable tubing, the rudder pedals, 
control columns, window deicer system, 
and other items, are installed. Then 
the nose section, now complete and ready 
for joining to the main fuselage, is 
trundled to reserve storage near the 
fuselage joining line. 

For one of its units, the fuselage 
proper iueludes the top section reaching 
from the ring joint at the tail stub for- 
ward to the pilot’s escape hatch in the 
nose section. This is the longest sub- 
assembly in the airplane and has a 
width of about one-fourth tile circum- 
ference. 

It is built up in a 16-position, two-leg 
assembly line where massive tubing jigs, 
one for each position, hold the assembly 
in a vertical position between two-deck 
work platforms and supports for over- 
head electrical and air outlets. 


In the first position, all frame seg- 
ments and longerons are installed, while 
in the second position skinning is begun 
and carried on through successive steps 
until, in the eighth position, the top sec- 
lion is all skinned and a major portion 
of the riveting has been accomplished. 
Then the unit crosses over and begins 
its return journey on the other leg of 
the assembly line. When it stops oppo- 
site the starting point, the completed 
unit is removed and placed in the main 
fuselage joining jig. 

Another main portion of the fuselage 
is the bottom section, from the trailing 
edge of the fuselage aft to the ring 

joint. Its width covers about one- 
fourth of the circumference and con- 
tains the floor support beams and the 
lower portion of the large cargo door 
sill. It is built on a 16-position two-leg 


assembly line, running between single 
and double deck work platforms. 

On the bottom section, frame seg- 
ments and longerons, as well as some 
skins, are first Cleeoed in place, after 
which skinning is continued in the suc- 
ceeding positions. Another unique as- 
sembly procedure is seen here; for after 
the longerons and skins have been Cle- 
coed in the jig, the entire assembly less 
the frame segments is removed in one 
panel to be Erco-rivcted. This assembly 
is replaced from a back log of panels 
that have been previously riveted. 

By the eighth position, the entire 
bottom section is skinned and 50 per- 
cent of the riveting has been accom- 
plished. On the returning leg, the re- 
maining riveting is done, leaving a posi- 
tion each for installation, pickup, and 
inspection. 

Thcne are six side panels for the fuse- 
lage — right-hand forward, center, and 
rear; plus left-hand forward, center, 
and rear. These have the cabin window, 
side auxiliary exits, and cargo door 
openings. • Aft and center panels con- 
tain the fuselage-to-wing attaching 
points, and are made up on a 22-posi- 
tion, two-leg mobile line with two to 
five, jigs for each unit. These jigs alter- 
nate right and left in order to provide 
a steady flow of side panels to the join- 
ing position. 

Fuselage joining is accomplished in 
one of two jigs. Here the bottom and 
top sections and the side panels are 
joined together with the remaining ring 
jiiint segments and some internal struc- 
ture. After these components are 
riveted firmly (but not completely) to- 
gether, the fuselage is removed by an 
overhead crane and placed on a dolly 
on one of the double fuselage lines for 
the balance of the riveting to be accom- 
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plished in the next five positions. Here 
the troop seat beams and the huge cargo 
door are fastened in place before the 
fuselage goes to the installation depart- 
ment for air ducts, wiring, floors, and 
everything that will not interfere with 
later operations. 

At the end of the line are four jigs 
where the fuselage is fastened to pads 
duplicating the center wing attach points 
while the nose is riveted in place to- 
gether with internal structures such as 
bulkheads and floor support beams. 

At this point, the fuselage has the 
instrument panel, rear cargo floors, con- 
trol pedestal, Servo unit, battery sup- 
ports, heat system, cabin windows, cock- 
pit windows, and many minor installa- 
tions, and is ready for paint shop and 
joining to the center wing. 

Center wing sections, are assembled 


on moving lines of both the floor and 
overhead carrier types. Sub-assemblies 
are divided into trailing edge, main tank 
section, leading edge, and nacelles. The 
lending edge includes the secondary tank 
section. 

Trailing edge assembly is commenced 
in stationary jigs where ribs, stringers, 
skin panels, "Z” sections, and inter- 
eostals are riveted together. A feature 
of these jigs is the counterbalancing of 
suspended drill templates, which can 
be quickly lowered and Cleeoed in posi- 
tion and just as quickly released and 
raised when drilling is finished. 

The section is then moved to one of 
three main jigs where the bottom skin 
panel is added. After being securely 
fastened, the trailing edge section is 
attached to a floor carrier which pro- 
ceeds between continuous, two-level 


platforms where riveting is completed 
and initial installations are made. 

From this line the section moves to 
the “telescoping” position, a jig where 
five sections of the wing are telescoped 
together and tack-riveted sufficiently to 
permit lifting from this position to the 
master joining jig. 

The main tank or mid-section is 
started in a earner jig, held stationary 
while initial assembly is accomplished, 
then moved sidewise to the head of a 
manually powered line, where move- 
ment is intermittent. Bulkheads and the 
rear spar are joined in the stationary 
position. Corrugations are picked up 
in the third and fourth positions of the 
line, and skin is fitted in the fifth sta- 

An eight-inch, power driven hole saw, 
moving along a parallel track, cuts fuel 
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riveted together. The component is 
then transferred to a carrier where it is 
held in a vertical position. In the first 
station, the pre-assemblcd leading edge 
is added. Corrugations, cantribs, skin, 
and front panel are then added in the 
next eleven stations, and finish riveting, 
pickup and installations are completed 
on the second leg of twelve stations, 
which double back to the starting area. 
A traveler crane then picks up the nose 
section and transports it to the telescop- 
ing position, leading edge downward, 
where it is lowered into the nacelles. 

Nacelles are assembled in right and 
left halves On a “merry-go-round”, in 


alternate jigs of a 24-station line. When 
tied together, the halves are moved 
across an aisle to an overhead suspen- 
sion line, or another merry-go-round 
where the two halves arc joined to form 
a right or left nacelle, with rights and 
lefts alternating in the carriers. When 
a pair of nacelles have been once around 
on this overhead line, they are ready for 
attaching to the center wing section and 
arc transferred on dollies to the tele- 
scoping jig. 

, Order of assembly in the telescoping 
position ' is as follows : Nacelles" are 

placed front end down on the floor 
level ; leading edge is lowered into the 


open ends of the nacelles; next comes 
the main tank; then the structure is 
topped by the trailing edge. When the 
components have been tack-riveted to- 
gether sufficiently to lift, the section is 
transferred to one of four master join- 
ing jigs. Standing on the nacelles, the 
section is firmly joined, with work pro- 
gressing at platforms on three levels. 

Removed by a traveler crane, the sec- 
tion ' enters one of two parallel 12- 
station completion and installation lines. 
Riveting is completed in the first seven 
"stations, and installations occupy the 
■other five. 

(Turn' to • pdge 349) 


Keeping line clear. Finished planes are pushed out of shops immediately to prevent production hbld-up. 
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Refrigerators to 
■Thunderbolt” Wings 

By GERALD ELDREDGE STEDMAN 

AAF needed wings — fast. So Servel called a halt on its 
refrigerator production and, despite many difficulties, 
quickly began turning out those wings with signal man- 
hour economy. Here's how — 



S ervel started producing wing sec- 
tions for the P-47 Thunderbolt in 
1042. Bnt this is the first description 
released of the company’s wing fabri- 
cation methods, now in complete pro- 
duction. 

The set-up is unique in (1) Plant 
layout, (2) tooling, (3) flow sequence 
of operations, (4) cycle system of assem- 
bly, and (5) trouble shooting. A resident 
AAF inspector, after long Army expe- 
rience, described the methods ns dis- 
tinctly outstanding. Some part of the 
success is due to the ingenuity of W. R. 
Campbell, superintendent of the wing 


plant, an l.C.S. graduate in engineering 
with a rich automotive background and 
with the organisation 16 yr. 

Plant layout : Detailed assemblies are 
organised in side bays, feeding the main 
assembly jigs in the center. Left of 
center floor are such subassemblies as 
spar, aft, leading edge, while right of 
center floor arc gun and ammunition 
bay doors, landing gear, strut and fork 
fairings. 

Except for such hardware as wing 
binges, all fabrication of parts is done 
in the large machining plant where 
women are used on turret lathes, mill- 


ing machines, and drills. Forgings, 
castings, and extrusions are binned ad- 
jacent to assembly lines. A great varie- 
ty of stampings and formings from large 
presses, after anodizing and painting ' 
with zinc chromate, are also brought 
directly to the concerned assemblies. 

Aircraft wing construction was en- 
tirely foreign to previous company ex- 
perience. This necessitated immediate 
re-schooling of engineers, tool makers, 
and factory personnel. Tool designers 
and makers were sent to Farmingdale 
to observe Republic methods, returned 
to tool up in short order. Most of the 
jigs and fixtures are of Servel design. 
Since aircraft companies often do not 
use the same type of drawings as 
straight line production companies it 
was apparent that the drawings provided 
were sometimes not adequate. People 
in the shop were not sufficiently fami- 
liar with aircraft drawings to assure 
good quality work, so the need for 
quick education was acute. 

The company turned to isometric 
drawings for translating technical data 
to the manufacturing and inspection 
divisions. This lucid system of perspec- 
tive has saved untold hours and has 
cut scrap materially in all processes. 

A difficult training job was soon ac- 
complished. Within four weeks work- 
ers were taught the technique of meas- 
uring, layout, drilling, riveting, fitting, 
and asembling. A distinguishing com- 
pany technique has been to take as 
many workers as possible off the big 
jigs and break down the operation flow 
into many “sub-sub" assemblies, bring- 
ing the crew to the work, rather than 
the work to the crew. The sub-subs 
flow into six subassemblies, adjacent to 
the center-floor main assembly jigs. 
These are : Spar, aft, leading edge, door 
and fairing, landing gear and fairing, 
and wing tip assemblies. A consider- 
able floor area is required for these 
three main subassemblies. 

When the wing job first started, in 
order to put the skin over the frame 
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it was necessary to have each part of 
the work drilled with pilot holes, after 
which the blank sheet metal was placed 
over the frame work and the holes back- 
drilled through the skin. These holes 
were then opened up part way and a 
third drilling operation brought each 
hole to the correct diameter for the rivet. 
Consequently the only place that spe- 
cific skin would fit was on the frame 
from which it was back-drilled. 

The so-called “aft section drill tem- 
plates” were developed. The parts of 
the frame work are not drilled at all for 
skin rivet holes bnt instead are assem- 
bled into the frame work as was origin- 
ally done. Drill templates carrying 
full size drill bushings are clamped into 
place and the holes for skin rivets are 
all drilled out full size ill one operation. 
The templates arc then .removed from 
the frame work and burring, counter- 
sinking. and dimpliinr are completed. 

In conjunction with this drill tem- 
plate is an assembly fixture tor the skin, 
stringers, access door frames, clips, etc. 
These parts arc then drilled through 
a drill template which matches the above 
mentioned frame template perfectly, 
including those holes drilled through 
the other template. After drilling, the 
parts are disassembled, burred, coun- 
tersunk and dimpled, then reassembled 
and riveted. 

The skin assembly then is placed over 
frame work for the first time and 
riveted in place. This method elimi- 
nates all the pilot drilling required in 
individual pieces as well as the neces- 
sity for increasing the holes by stages 
to the full diameter. It also has the 
advantage of making all skin assemblies 
and frames interchangeable, thereby 
permitting assembling and drilling in 
advance of scheduled requirements. 

Main assembly fixtures used in as- 
sembling the wing panel are quite elab- 
orate and expensive to build, therefore it 
was necessary to reduce to a minimum 
the number of hours that the wing panel 
spends in each fixture. To accomplish 
this reduction in fixture time, the panel 
is removed from the fixture as soon as 
possible. In the beginning, it was then 
placed on special horses for minor 
assembly operations, although it was 
not possible to change its position from 
the horizontal which made the installa- 
tion of the landing gear a relatively 
difficult operation. 

To ease I hi* problem of the landing 
gear, and also to permit more people to 
work on the wing by holding both sides 
at work level, the dolly shown herewith 
was designed, and it has proven to be 
very satisfactory. 

In operation, the panel is removed 
from the main assembly fixture and 
placed in the dolly to be sent to the 
paint shop and sprayed. The dolly’s 
major advantage is the fact that the 
plane of the wing can be changed from 



Spor flonge Is first milled to size, then bent hydraulically. Finished job must fit gauge 
fixture in foreground by not more than .003 in. No guesswork here. 
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lcm in controlling tools, making sure 
that it was possible to go out on the 
job and locate any specific tool at any 

To provide this control, the idea was 
adopted of painting on the boards a 
silhouette back of each tool, then mark- 
ing the group number on the tools 
used by the people under one group 
leader. The group leader is held re- 
sponsible and must, at the end of each 
shift, be sure that all of his tools are 
on his boards and in their correct places. 
This idea has worked very well through 
the entire plant. 

Three principal subassemblies come 
to the center-floor main assembly where 
they are cradled in the main jigs. Jig- 
holding plates have the same relation 
as the wing hinges to the actual fuse- 
lage plates, tolerances being kept with- 
in .001 in. in assembly detail. 

Interesting feature of the technique 
is that these main assembly jigs are 
anchored, the working crews, being 
brought to them rather than to have 
the work conveyed to the crows. This 
“cycle timing” is a company idea. It 
has resulted in far less investment in 
plant equipment, saving in man honrs, 
inspection time, re-work, and repaii'. 
Final wing assembly is broken up into 
23 station jobs, and each crew, espe- 
cially skilled in its particular work, 
moves from jig to jig in the rotation 
of the cycle. Twenty-six main jigs arc 
maintained, three of them reserved for 
any emergency that might be caused by 
repair or trouble among the standard 
jigs. At the start, the time of - each 
station was 150 min. Improvements in 
planning and the growing skills of the 
crews has brought this down to 75 min., 
so a 50 percent saving in man-hours has 
already been recorded. 

Space does not permit detailing of 
the assembly flow of all 23 stations. 


horizontal to vertical (or any position 
within these two extremes) for the 
painting operation as well as the instal- 
lation of the doors, ailerons, flaps, wing 
tips, landing gear, ete. 

Final inspection is made with wing 
in a horizontal position — as it would 
be on the plane — over a pit which per- 
mits operation of the landing gear and 
oihfcit. hydftftdic. installations. 

At the start, the company was able 


to obtain such tools as to equip each 
operator on the day and night shifts 
with the necessary drill motors, rivet 
guns, rivet squeezers, extension drills, 
air hose, etc. As the job grew and 
small tools became increasingly diffi- 
cult to obtain (also from the point of 
econohtyj ; it was necessary to handle 
tools in such manner that two shift 
operations could bq obtained from each 
individual tool. This entailed a prob- 


AVIATION, October, 1913 


AVIATION, October, 1943 


Ho 




Almost ready tor spray job. In foreground wing tip is being installed while girl (left) 
is applying gun cover. Back center gun compartment cover is being fastened down 



Efficient handling of tough job. Fixture takes place of bottom of wing into which landing 
gear folds. By using trunnion mounting, work may be placed in most satisfactory position. 


Final Assembly dolly is example of special fixtures designed for time 
saving and cost conserving. Worker (right) is rotating wing by means of crank. 



However, pertinent examples follow: 
At Station 1, three mechanics and one 
helper set up the aft section, hang ribs 
in position, set up the leading edge by 
means of a locating jig, check the con- 
tour, fit, drill, and bolt ribs, fit and drill 
for landing gear inner door hinges, bolt 
and remove jig, assemble plate and fix- 
tures to rib, drill holes to size, remove 
fixture, and fasten plate to rib with 


fasteners. This involves six parts or 
subassemblies, 29 tools, and 1 jig. At 
Station 18, a crew of three mechanics 
and two riveters make the electrical 
installation — inboard, gun bay, and out- 
board — involving 16 tools. 

Working several crews in the same 
area at the same time with no overlap 
and moving the people rather than the 
work, Servel learns new ways each week 


to cut down time and gains increasingly 
from repetitive skills. The method 
affords a facility for “over-thc-shoul- 
der” training that makes specialists of 
novices in short order. 

The set-up is unique in the manner 
in which a crew of 15 mechanics in 
association with three staff engineers 
has been organizedjnto a trouMe-^liool- 
( Turn In page 346) 



14« 


AVIATION, October, 1943 


AVIATION, October, 1943 




The Case for the Integral Power Plant 

Pari II 

By SANFORD A. MOSS, Ph. D., LL. D. 

Consulting Engineer, Supercharger engineering Dir., General Elecfric Co. 




Providing a critical medium through a terse consensus of industry 
leaders and service men, the author augments his earlier proposals for 
integral and standardized aviation power plants. 


chargers in the integral power plant, 
following which we will quote the opin- 
ions of other men who have contributed 
discussions. And finally, following the 
subheading “Standardized Power Plant 
Plan” and again referring to our first 
Figure (opposite page) we will offer a 
definite plan which it is hoped takes into 
account the various pros and eons. 


Turbosuperchargers in 
Integral Power Plants 

The writer has been intimately as- 
sociated with lurbosupcrcharger devel- 
opment and hopes thgt the entire turbo- 
supercharger addition to thff airplane 
engine will become a part of the in- 
tegral power plant. This would include 
the turbosnpercharger itself, the flex- 
ible joint connecting it with the ex- 
haust manifold, the duets with ramming 
Jntnke supplying cooli ng , aid to^urbo- 
supercharger and air cooler, th^'stiperj, 
Ifiarged uir ducts^, from turbosuper-' 
' cJjMigcV to' v ii1r*ffeoler and air cooler to 
engine intake manifold, the air” ‘cooler, 
and the exhaust ducts. It is to be ex- 
pected that this will be a marked im- 
provement over many existing designs 
where the turbosupercharger parts arc 
independent entities with lengthy duct 

Figs. 5, 6, and 7 show integral power 
plants with turbosuperchargers, de- 
signed and constructed in cooperation 
with the Army Air Forces, 1921 to 
1924. 

Later, when turbosuperchargers came 
to be applied to various sorts of exist- 
ing airplanes, the integral power plant 
plan dropped into disuse, in spite of 
its advantages then and now. Fig. 8 
is a rough sketch of an integral power 
plant including a turbosupercharger, 
as it now might be laid out. 

Robert Winslow, of the Continental 
Aviation & Engineering Carp., states: 

“Putting the turbosupercharger ~sb 
near the engine wpnld have' the effect 
of increasing the already , too high ex- 
haust gas temperatures, so this would 
require, "that exhaust coolers be used 
more . often.” • 

The author realizes that this has, in 
tlic.,past, been a consideration. How- 
ever, '.the ability of the turbosuper- 
ohargef td take high temperatures is 
improving, and perhaps the point that 
Wifi^low, makes will become less of an 
item in the future. 

'Continuing now to the quite different 
'ideas on the integral plant plan ex- 
pressed -by the various engineers pro 


cally for interconnection of the two. 
Further, we have presented and dis- 
cussed the views, concerning the integral 
plan, expressed by Messrs. Kartveli, 
Ward, Ellor, and Comdr. Serymgeour. 


1171 HAVE considered (Part I, Sept. 
VV Aviation) our two related proposi- 
tions of (1) planning aviation power 
plants as integral self-contained units, 
and (2) developing standardized mounts 
and plane structure supports specifi- 
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Fig. 7. Turbosupercharged integral power plant with Hispano Suiza engine on Orenco 

plane, about 1924. 



ings and bamc engine connections 
might be standardized in some fashion. 
This would permit ready interchange- 
ability for emergency operation of an 
airplane, if necessary. Such inter- 
changeability would be the service en- 
gineer's dream ; meanwhile, the present 
arrangement might be considered his 
nightmare. 

“The present DC-3 type of airplane 
has Wright and Pratt & Whitney en- 
gine installations which are basically 
interchangeable. If this interchange- 
ability could lie extended to the other 
models of airplanes which are powered 
with these same models of engines, a 
marked improvement of service inter- 
changeability might result. 

‘•There is no question of the over-all 
desirability of such a manifold inter- 
changeability, but there is a strong 
qnestion as to its practicability. While 
I disagree with Dr. Moss on some 
details of his proposed ‘integral power 
plant,' his call for its reconsideration 
should produce some needed advance- 
ment in interchangeability. Some 
definite suggestions should and will be 
offered to the proper authorized stand- 
ardizing group.” 

Kendall Perkins, of the McDonnell 
Aircraft Corp. : 

“The proposition advanced by Dr. 
Moss, although frequently advanced, 
has never taken root in this country. 

“First it should be remembered that 
in thinking of the national production 
problem there is not one engine to be 
considered, but many. There are per- 
haps two dozen engines of various 
power and type being built in this 
country after several years during which 
serious attempts have been made to 
eliminate unnecessary types. A few of 
these, such ns the P & W R-1830 and 
the Wright K-1820, are interchange- 
able at least to the extent that one may 
be substituted for the other in a given 
airplane without major effect on per- 
formance. Even in such cases, however, 
it has not proved feasible to discon- 
tinue production of a recognized en- 
gine in the interest of standardization 
and there seems no hope of materially 
reducing this number. 

"if we then accept the inevitable 
necessity for using a number of dif- 
ferent engines of various power and 
type we can then say: ‘Let us at least 
have a standardized integral unit to go 
with each engine model.’ However, we 
are immediately faced with more vari- 
ables. We find that one airplane can 
best perform its function when equipped 
with a turbosnpercharger. Another 
docs best with a two-speed gear-driven 
supercharger. The differences required 
in the power plant for these and other 
similar variables are, as it works out 
practically, enough to require a basic- 
ally different arrangement in each case. 

(Turn to page 276) 
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We know about the playing fields of Eton . . . but what about Public School No. 9? * * * Skinny Wolenski 

sold papers after school . . . but found time to pitch on the ball team. A grenade he tossed square into a 
pillbox saved a day at Messina. * * * Then take Fatty Foster . . . from swank Murray Hill. He was 
third-string center on the football squad, but a first-string bombardier ... His sister, Mary Jane... is a 
prisoner in Japan . . . but some of the lads who made it from Bataan, have trouble with their voices when 
they talk of her job with the wounded. * * * And smart aleck Manny Cohen . . . His score in a 
Grumman at Guadalcanal made good a lot of adolescent bragging. * * * Tony Maurillo was the 
leader of our gang . . . and always managed to take the rap . . . what he took over the Ruhr from some 
“Mess-up one-o-nines’’ never changed the grin on his face . . . his chore at the tail gun-turret of a Fortress, got 
’em back at the price of one life . . . instead of nine. * * * Timid Arch Percival got the Navy Cross 
(posthumously we re sorry to say). It had to do with the blazing oil and a job of saving his crew. * ☆ ☆ 

So goes the record on .. . and on. For high traditions are life lines on which 
posterity’s pattern is built . . . and America’s part in this global crusade simply 
emphasizes once again, that our participation on the far-flung battle front 
is . . . “of the people, by the people, and for the people." 
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• CABLE ADDRESS: AACPRO 




PRESSTITE 

EXTRUDED FUEL TANK SEALER TAPE 



Sealtt integral Fuel Tank tt of the 
tirumman “Avenger” Torpedo Hontber 


j 



Aircraft Sealers. Marine Coal- 
ings ami Cements, and many 
other Special Products for the 
Army and Navy. 

Presstite Products before Pearl 
Harbor: Sealers for the Refrig- 
eration Industry. Railroads. 
Industrial Plants. Sewer Con- 


' I 'lie integral fuel tanks of the Grumman "Avenger" are safely and 
effectively sealed with Presstite Extruded Fuel Tank Sealer Tape. 
This is the standard torpedo homber of the United States Navy. 


In addition. Presstite Cabin Sealer Compound. Type 11544, is be- 
ing used to seal fuselage seams to reduce the seepage of air through- 
out the fuselage structure. 


I lere is another application of Presstite sealing compounds that con- 
tributes to the safety and efficiency of America's fighting air armada. 
Presstite products, especially developed to meet the needs of the avia- 
tion industry, are being widely used for such needs as the sealing of: 





De-Icer Tank 



Leading aircraft manufacturers throughout America rely upon Press- 
tite products fora variety of important sealing operations. Vic welcome 
the opportunity to help you solve your sealing problems, too. Send us 
detailed information as to your requirements and our engineers will 
gladly recommend the Presstite sealant best suited to your needs. 


PRESSTITE ENUINEEIIING COMPANY, 3DIO Chouteau Avenue, St. Louin, Missouri 
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Design Approach 
For Long Itange Aircraft 

Part II 

By ROBERT V. BONAME, American Export Airlines 

Actual examples are cited by the author to demonstrate application 
of principles in the development of flying boats for distance runs. 


AVIXG CONSIDERED the formulas and 
theory, let us now emphasize that 
our present example has no pretention 
whatever of leading to a conclusion of 
absolute character or indicating any 
future trends or possibilities. Bused on 
numerical values which have been com- 
monly used in aircraft technique for 
the last few years, its main purpose 
consists only in illustrating the prac- 
tical application of the foregoing (Part 
I) to any particular concrete case. 

In this instance we shall select the 
problem of a direct non-stop trans-At- 
lantic crossing tinder the most adverse 
conditions which can be considered ; 
that is, in the direction from Europe 
to the U. S. This assignment was sub- 
mitted to French aircraft i t t 
first in 1934 for 45-ton flying boats, 
then in 1938 for 70-ton craft, destined 
for a non-stop flight of 3,700 statute 
miles against a constant headwind of 

We will furthermore assume that the 
economic side of the question as to the 
quantity and quality of the market and 
frequency of the sendees — as well as 
the considerations pertaining to the 


operational standard of safety and com- 
fort, and the possibilities of the tech- 
nique of the numient — have led us to 
accept for our flying boat a total gross 
weight of approximately 150,000 II). 

Thus, as the fundamental basis of the 
problem, and using the same notation 
as above, we have: 

Ri = 3,700 mi. V = 37 rnpli. W - 150,000 lb. 

We will also add, as secondary re- 
quirements. that — 

a. the operator does not intend to 
operate at an altitude over 10,000 ft., 
which would normally require pressur- 
izing the passenger cabin; 

b. the plane would be equipped with 
at least four independent power plants; 

c. the rate of climb with 70 percent 
of the total rated bhp. would still be at 
least 300 fpm., with the plane at full 
gross weight aud one engine stopped at 
the end of the takeoff run; and 

d. that the aircraft be calculated to 
land at a speed not in exeess of 72 
mph. when her full gross weight has 
been reduced by one half the normal 
total load of fuel. 

As for data furnished by experience, 


we shall take as conservative estimates: 
.80 for the typical propeller efficiency . 
.42 for the typical specific fuel consump- 
tion, and 2.6 for the maximum value of 
the lift coefficient, considering the prop- 
erties of modern high lift devices to- 
gether with the Reynolds number effect 
relative to the size of the machine. 

Solving the problem within the rea- 
sonable limits of current technique, we 
shall assign our first arbitrary values 
to the total fuel load as follows: 
ll',=30,000, 40,000, 50,000, and 60,- 
000 lb. to the minimum parasite drug 
coefficient : 


r„«=.015, .020, .025 and .030. 

From Equation 2 we then obtain for 
values of the wing area and correspond- 
ing wing loading, respectively : 3,900 
sq.ft, and 38.5, 3,750 sq. ft. and 40. 
3.600 sq. ft. and 41.5, 3,500 sq. ft. and 
43. 


Solving Equations 1 and 3 (Part 1) 
for obtaining the proper values of as- 
pect ratio H. and average speed 1% will 
require a more special method. 

Indeed for any numerical value of 
Cr: Equation 3 gives 1% as a function 
of II. expressed by — ; 


■VR. 


- if we designate vTf. by x i 


x * UK X 1,420 - 52,500 Ax) - 

3,700 K VC 7. = 0 
Sueli an equation can be solved graph- 
ically, considering, as in Fig. 4, (Part 
I), the points where the different lines 
3,700 ./C.VCp« intersect the curves 
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Super-Aluminum Alloys 
For Aircraft Structures 

I*«r# Iff 

By KENNETH R. JACKMAN. 

Chief Test Engineer, Engineering Test Laboratories, 

San Diego Dlv., Consolidated Vultee Aircraft Corp, 

Presenting results of comprehensive studies on corrosion resistance 
of new artificially aged aluminum alloys and, in concluding the series, 
citing weight savings possible in aircraft going on design boards. 


M about the dangers of corrosion on 
artificially aged aluminum alloy, and to- 
day, in consideration of a superior ma- 
terial for “tomorrow’s” plane, one can 
look back upon these early fears of the 
aircraft industry with a smile. To be 


sure, 24ST alloy, when aged and sub- 
jected to salt spray, will show some 
characteristic intercrystalline separation 
at the grain boundaries; but today there 
is the 24ST Alclad material, with its 
5-percent-thick pure aluminum sheath- 
ing on each surface, which does not ap- 


possibly at local cut edges. To prevent 

tected adequately by anodization, or by 
prime and paint. 

A comprehensive study has been made 
by the CVAC test laboratories at San 
Diego of the effects of aging on the 
corrosion resistance of both clad and 
unclad 24S aluminum alloy. These find- 
ings have been substantiated bv the 
Aluminum Research Laboratories, Vega 
Aircraft, and others. 

Although at present interest is con- 
fined primarily to 24S Alclad with 10 
percent protection, many unclad 24S 
specimens have been tested, to study 
the corrosion tendencies of the core of 
the 24S Alclad sheets. It is realized 
that the electrolytic protective feature 
of Alclad sheet is probably somewhat 
lessened by artificial aging. However, 

minum surfaces is still fully effective, 
and tests made to date on both aged ami 
unaged 24S Alclad sheets show negli- 



Fig. 24. Photomicrographs of 245 alloy ofler corrosion 
tests. Upper left: 24RT Alclad after accelerated corrosion 
for 48 hr., showing unprotected edge of sheet. Upper right: 
Anodized 24RT Alclad (aged V/~ hr. at 350 deg. F.l after 
accelerated corrosion for 24 hr., showing unprotected edge 



of sheet (30 min. of anodization). At lower left is seen 
24ST Alclad (aged 10 hr. at 350 deg. F.) after accelerated 
corrosion for a like period of 24 hr. At lower right: 
24ST (aged 10 hr. at 350 deg. F.) after accelerated corro- 
sion for 24 hr. 
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TABLE IV— CORROSION TESTS ON 24S ALUMINUM ALLOY SHEET 
A. Tensile Results From 0.091 in. 24S Alclad Sheet Ageo of 350 ° F. for T/i hr. 
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B. Tensile Results From 0.091 in. 24 S Alclad Sheet Aged at 350 p F. for 10 hr. 




gillie differences in corrosion resistance. 

Nock and Mears” of the Aluminum 
Research Laboratories, -have found that 
resistance to corrosion of cold-water 
quenched 24ST or 24SRT first decreases 
sharply after initial periods of artificial 
aging, then increases with longer aging 
periods. When the material has been 
aged to obtain maximum strengths, re- 
sistance to corrosion is equal to that of 
cold-water quenched, room-temperature 
aged 24ST. Indications arc that re- 
sistance to corrosion of 24ST8 Alclad is 
similar to, but somewhat less than, that 
of cold-water quenched 24ST Alclad. 

The inferior resistance to corrosion 
of 24ST8 Alclad can be attributed, ac- 
cording to the Alcoa findings, to rue 
smaller potential difference between the 
coating and the core for artificially 
aged material. Alcoa has also found 


that resistance to corrosion of 24ST ex- 
trusions, aged under optimum condi- 
tions, appears definitely to be superior 
to the resistance of room-temperature 
aged 24ST extrusions. However, CVAC 
has found, from somewhat meager tests, 
that slight intergranular corrosion is 
to be expected in aged 24S extrusions 
unless a surface finish is applied. 


Fig. 24 shows four typical photomi- 
crographs made in the San Diego test 
laboratories of aged and stretched 24S 
aluminum alloys after corrosion tests. 
The test specimens used in these CVAC 
investigations consisted of standard i-in. 
wide tensile coupons cut from 0.091 in. 
and 0.187 in. 24SO and 24SO Alclad 
sheet. The respective coupons were 


TABLE V— MECHANICAL PROPERTIES OF 24S ALUMINUM ALLOYS 


Typical and Minimum Values lor .020 in. to. 128 in. Sheet 
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•Stresses given in 1 .IKS) psi. 

••Pre-stretch given in percent permunent set. 1 % and 5>SVo are approximations of pre-stretch equivalent to cold-work in the "as-received" condition. 
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aviation "experts" once opposed enclosing the piloc 
A ' n a cockpit, claiming he needed to feel the rush of 


7 tfe 


air upon face and body in order to tell what his plane 
was doing. Today the pitot-static tube protruding from 
wing or fuselage does this job with a lot more accuracy 
and dependability, transmitting dynamic and static air 
pressures to the instrument panel for the operation of 
the air speed indicator, the rate-of-climb indicator and 
the altimeter. Its rain- and-ice-proof construction assure 
accurate and continuous functioning under all weather 
conditions. The design and construction of Kollsman 
pitot-static tubes are representative of the skill that 
goes into all Kollsman precision aircraft instruments, 
:ivil aviation. 


THE CARGO PLANES OF TOMORROW will differ in many 
respects, depending upon the service they are to perform. But 
there is one thing they will all have in common: instruments 
will play a tremendous part in their scope and usefulness. 
Kollsman engineers are constantly developing new and better 
aircraft instruments which will he! p widen and extend tomor- 


KOLLSMAN ELECTRICALLY HEATED PITOT-STATIC TUBES 

are specially designed so that they are aerodynamical ly, 
mechanically, and thermally correct. Their construction 
ensures the faithful transmission of pitot and static pres- 
sures at all speeds and through all angles of pitch and yaw 
up to 16 degrees. 


AIRCRAFT 


INSTRUMENTS 


KOLLSMAN 


5QUHRE ]] COMPRMY 
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TABLE VI— PLATE-STRIN6ER TESTS 
24STS Plate — 24&GR3.5 Trapeiaidal Hats 



Specimen (Plate-Stringer Combination) 
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'ir 1 11 

(Stringer sparing) 
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Type 
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cut from it single sheet of each type 
and gage, to make the results truly com- 
parable. Some of Cat'll of the speci- 
mens were heat treated to form 24ST: 
some were p re-stretched to percent 
permanent set to form 24KT; some 
were aged at 350 deg. P. for 71 hr.; 
ami a few specimens were anodised for 
30 min. in a chromic acid tank. The 
specimens were then subjected to one of 


the following corrosive treatments: 

1. Salt spray — 250 hr. exposure at 
95 deg. P. to a linely-atomized spray 


Details of hat stringers used in connection 
with tests on 30-40 in. flat-ended plate- 
stringers in compression, where both stiff- 
eners and sheets had been aged. Results of 
these tests are shown in Table VI. 





Hat stringer plate Split tube. 

— o' 

E 4- b b -I 



Fig. 25. Typical stress corrosion test specimens at CVAC 
laboratories after 250 hr. of salt spray exposure. Risers at center 
of jigs consist of segments of rods with varying dimensions to give 
differenl bends. 


Fig. 26. CVAC test engineer loads new air oven built especially 
for studying aluminum alloy aging and associated problems. Test 
specimens have been carefully loaded to permit heated air to reach 
all parts, thus maintaining uniformity of mechanical properties. 
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MARC TRCM MORC A HO 
MORI AUTOMATIC 


TO INCREASE THEIR 
FIGHTING POWER*** 


White - Rodgers automatic temperature modulation equipment relieves 
pilots for greater concentration on fighting power by providing completely 
automatic control of: 


1. Engine cowl flaps (both air and liquid cooled.) 

2. Oil cooler shutters or flaps. 

3. Cabin temperature (both super-charged and 
normal.) 

4. Carburetor air temperature. 


><£■' 0 , 


Upon request, engineering data will be furnished to manufacturers requir- 
ing controls for the above or other temperature control applications. 




WHITE-RURGERS EEEETRIE EOMPANY 

SAINT LOUIS, MU. 

© 


consisting of n 20 percent solution of 
NaCl in San Diego top water. 

2. Accelerated — 24 hr. immersion, at 
room temperature, in a solution con- 
taining 57 grams of NaCl, 100 ec. of 
3 percent hydrogen peroxide, and 900 
cc. of distilled water. 

A microscopic examination of por- 
tions removed from the aged 24S Alclad 
specimens prior to tensile testing indi- 
cated no intergranular corrosion on the 
clad surfaces. The unprotected edges 
of the aged Alclad specimens showed 
evidence of being corroded intergranu- 
larly at a few points around the per- 
imeters. A micrographic examination 
of the unclad control specimens, how- 
ever, indicated only slight intergranu- 
lar corrosion over the entire specimen, 
as shown at lower right of Fig. 24. 

After their respective treatments, all 
tensile specimens were tested on a 120,- 
000-lb. hydraulic testing machine, using 
an autographic type of stress-strain 
recorder for determining the yield 
strengths. 

Table IV shows some representative 
corrosion tests on 0.091-in. 24S Alclad 
sheet aged at 350 deg. F. for 7) hr. 
The results are very disappointing to 
one expecting to see rapid reduction 
of yield stress and elongation with in- 
crease in time of immersion. However, 
all the specimens shown are 24S Alclad. 
and the changes in properties were 
negligible in most instances. 

Some tests were made in 1941 at 
CVAC (San Diego) to determine the 
corrosion characteristics of A17ST ami 
17ST rivets driven in 24ST and 24RT 
Alclad and aged at 355 deg. F. for 9J hr. 
Four lx8-in. panels were made, each from 
two thicknesses of 0.091-in. 24ST Al- 
clad sheet, two using 17ST rivets and 
two using A17ST rivets. Four addi- 
tional panels were similarly made from 
24RT Alclad sheet. The eight lest 
panels were then aged 9f hr. at 355 deg. 
F. One aged 24ST panel with 17ST 
rivets, and one 24ST panel with A17ST 
rivets were subjected to a 20 percent 
XnCI salt spray corrosion test at 95 
deg. F. for 250 hr. 

A similar combination of test speci- 
mens were subjected to the above-men- 
tioned accelerated corrosion medium at 
room temperature for 24 hr. This test 
procedure was duplicated using the 
aged 24RT panels. After completion 
of the corrosion tests, all the riveted 
panels were sectioned, polished, etched, 
and examined microscopically for inter- 
granular corrosion. The rivets and the 
adjacent Alclad sheets showed no inter- 
granular corrosion after exposure to 
the NaCl-H-O, accelerated corrosion mc- 
. dium at room temperature for 24 hr., 
and there was little or no evidence of 
surface corrosion after exposure to a 
standard 20 percent NaCl salt spray at 
95 deg. F. for 250 hr. 

( Turn to page 284) 
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speed setting desired by units of tbe 
multi-unit rheostat. They hold motor 
and generator held excitation at a fixed 
value, assuring uniformity of power 
output. 

Where extreme accuracy of speed 
regulation is required over a consider- 
able period of time, a pilot generator — 
mounted on a fan drive motor — is used 
in conjunction with an electronic speed 
regulator. The electronic regulator is 
calibrated for each speed setting by 
means of a wire-wound rheostat having 
4000 turns. This rheostat also serves 
as one of the units of the speed adjust- 
ing rheostat. When the rheostat is 
stopped at a point which provides the 
desired fan-speed setting, the electronic 
regulator operates to maintain that 
speed constant within a fraction of 1 
percent by control of the field excitation 
on one of the d.c. machines of the main 
drive equipment. 

Speed of the fan drive motor is inter- 
preted in terms of d.c. voltage by the 
pilot generator applied as a bias voltage 
on the control grids of vacuum tubes iu 
the electronic regulator. A change in 
grid bias is instantly followed by a 
change in machine excitation of such 
magnitude as to prevent further speed 
change. This corrects the deviation 
which has occurred, assuring minute 
adjustments and accurate regulation of 
speed for any specific setting. 

Where the wind tunnel fan is driven 
by n d.c. motor and a wound rotor in- 
duction motor combination, operation 
of the multi-unit speed control rheostat 
is automatically coordinated with that 
of the liquid slip regulator for the in- 
duction motor. Such a system is em- 
ployed in the new tunnel under con- 
struction at California Institute of 
Technology. The control is so arranged 
that the d.c. motor carries full load at 
all times and utilizes overload capacity 
for speed regulation. The liquid rheo- 
stat is adjusted to permit the induction 
motor to assume more or less load de- 
cani to page 354) 


other factors become increasingly im- 
portant. Consideration must be given 
to (1) Protection of all machines in- 
volved; (2) power factor control in 
order to maintain elhcicnt operation of 
all apparatus involved; (3) prevention 
of shock to the power system by guard- 
ing against sudden changes in power 
requirements by switching or control 
operations, in all cases. Ilexibillty of 
operation is an important factor. Since 
most new tunnel installations now under 
eonstruction are 10,000 hp. or larger, 
all of the aforementioned requirements 
are important. 


Flexible and accurate speed adjust- 
ment is provided by a rheostat assem- 
bly composed of all shunt and series 
field rheostats necessary for use with 
the d.c. main drive units. Combining 
all rheostats in one assembly provides 
simultaneous control of the fields of all 
machines. This permits accurate cali- 
bration and adjustment of all units on 
the basis of machine test data and it 
insures correct functioning of machines 
on repeated operations. In conjunction 
with the multi-unit rheostat, constant 
current regulators are often used for 
the fields of the d.c. machines. Such 
regulators are recalibrated for each 


Fig. 3. View of constant speed generator set and variable speed generator set, Wright 
Field 20-ft. tunnel power plant. 
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Fig. 4. Exciter set and speed control rheo- 
stat of tunnel. 


Fig. t. Wright Field wind tunnel power building showing motor 
balcony. Note (center) contrasting size of desk. 


Fundamentals of 
Wind Tunnel Control 


By R. R. LONGWELL 

Switchgear Engineer, Weitinghouse Electric and Mfg. Co. 


Tornadoes are tame compared to the blasts which travel 
through modern wind tunnels. Ever-accurate control is essen- 
tial. Described here is the intricate apparatus required to 
attain it. 


J. tunnels in various parts of the 
United States, varying iu size and power 
requirements from a few horsepower to 
tbe super 40, 000-lip. tunnels at Wright 
Field. Since each tunnel is a labora- 
tory application, the applications vary 
as do the ideas of the operating forces 
of each installation. The mam drive 
units vary from simple shunt wound 
d.c. motors, with Held control of speed, 
to the more complicated Ward-Lconurd 
control using multi-unit equipment and 
to the scheme employing the Kramer 
control system and a wouud rotor in- 
duction motor for driving fan. 

Low-power tunnels, using only d.c. 
motors for fan drive, utilize the siiu 
plest method of manual adjustment ot 
Held current in obtaining the desired 
fun speed. With this type of unit, t 


constant field current regulator is all 
that is used for maintaining uniform 
speed at anv point ill tbe operating 
range. On the larger installations, more 
accurate speed control is employed; this 


keeps fan speed constant within .3 per- 
cent at any speed setting. For lest 
operation flexibility, speed setting accur- 
acy is as necessary as accuracy ot con- 
trol. 
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TUBE TURNS 

FORGINGS FOR INDUSTRY 


■ ORGINGS in aircraft engines? Of course! Cylin- 
der barrels . . . pistons . . . heads . . . these are 
typical parts that are being forged today in ever- 
increasing quantities. Why? . . . because forging 
and precision heat treating imparts metallurgical 
advantages that make these parts do a better job. 


Tube Turns' flexibility in both manufacturing and 
thinking — a willingness to try new methods, to 
improve processes and procedures — makes our 
cooperation unusually worthwhile and timely for 
the aircraft industry. 

Fine forging can vastly improve the quality, life 
and effectiveness of many aircraft parts. You are 
invited to draw upon Tube Turns' broad experience, 
resourcefulness and facilities on any war production 
problem concerning forgings. 

TUBE TURNS (Inc.), LOUISVILLE, KY. 




a DUCT 


BUY another WAR BOND THIS WEEK 


G IRDLER 


NON-CONDUCTING MATERIALS 


PLASTICS'. P alU ' 


PLYWOOD 


uMEHUlS- ■ 


HEATED EAST WITH THERMEX 

For heating practically any non-conducting 
material, investigate the suitability of 
Thermex high frequency equipment. 

Heating with Thermex offers many speed, 
quality and production advantages here- 
tofore impossible. Temperature is uniform 
regardless of thickness or area of product. 
Heating time is reduced from hours to 
minutes in many cases — is under complete 
control every moment. 


GIRDLER CORPORATION 

Thermex Division • Louisville, Kentucky 
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How transparent plastic shield is 

Plastic Shields 
Speed Blade Balancing 

Accelerated production of propellers 
has been achieved in one Frigidnire 
plant through the novel use of a trans- 
parent plastic shield to guard propeller 
blades from drafts during delicate bal- 
ancing operations. Since operator had 
to make this test frequently to make 
certain he was not grinding off too 
mueh metal a lot of time was wasted 
which might have been saved if the 
balancing could have been done on the 
grinding bench. To do this, however, 
something had to be done to prevent 
drafts from striking the blades. 

Answer was found in the special 
transparent protective shield (sc.e 
photo) which effectively protects the 
blade while permitting the operator to 
see the position in which the blade 
finally comes to rest. As a result, the 
time required to check the balance of 
a blade has been materially reduced — 
in fact, it is now a matter of seconds. 

The new device has worked out so 
well on the hundreds of blade grinding 
benches in the plant that it is also now 
being used in final inspection, where 
highly trained teams of men and women 
double-check the balance of the blades 
before they are assembled into the fin- 
ished propellers, thus not only saving 
time but assuring more accurately ma- 
chined blades. 


used in final inspection of blades. 

fairings, or cuffs. In design and con- 
ception it is completely novel, states the 
company. 

The huge steel turntable turns on 
rollers mounted on a concrete founda- 
tion. The outer rim of the table is flat 
and is divided into 42 separate slots, 
each of which is a sector carrying a 
half-ton mold into which the blade fair- 
ing assembly is inserted for curing. 
Each slot has its individual system of 
air, steam, water, and electricity, auto- 
matically controlled through cam-oper- 
ated valves and Bristol pressure con- 
trollers. Main supply lines are brought 
in through the center of the tnmable 
by swing joints and slip rings. 

Simultaneously, the machine cures 
two sets of 21 blades. Each mold starts 
at a loading station, turns to a gap- 


type hydraulic press, then moves suc- 
cessively through a steam heating cycle, 
a water cooling cycle, and finally to an 
unloading station half-way around the 
circle. At the last point a similar cycle 
is started and repeated on the other 
half-circle. 

The machine turns intermittently 
clockwise, advancing one blade sector 
every 12 min., activated by a pneumatic 
ratchet drive from a 14-in. air cylinder 
connected to the shop's regular com- 
pressed air lines. This movement al- 
lows just over four hours for each cur- 
ing cycle, or half-turn of the table. A 
complete revolution therefore requires 
more than eight hours. 

First step in the operation is to coat 
the inside of the mold at the loading 
station with wax, after which the steam 
in that mold is turned on. A blade, 
nbopt which a fairing has been built by 
hand from molded pieces of sponge rub- 
ber, covered with sheets of uncured 
ebonite, is then inserted into the mold, 
which is loosely bolted. The turn of 
the table carries the mold under one of 
the two 100-ton Farquahar hydraulic 
presses, which closes it nnder pressure. 
This forces out excess rubber and al- 
lows the mold bolts to he tightened. 

After the mold with its blade ad- 
vances to the next position a canvas 
and wool insulation blanket is put over 
it to conserve heat and protect workers. 
The table then carries the mold by pro- 
gressive steps about one-third of the 
way around its circle, completing the 
heating cycle under steam pressure. At 
this point the heat is turned off and 
refrigerated water is circulated through 


Propeller Blades 
On Merry-Go-Round 

A merry-go-round of 40 ft. dia. gives 
new propeller blades a curing ride in 
the East Hartford, Conn., plant of 
Hamilton Standard Propellers Div., 
United Aircraft Corp. The machine is 
a 100-ton rotary unit for curing rubber 


This 42-ft.-dia. machine is used for curing Hamilton Standard propeller blade cuffs at 
company plant. East Hartford. 
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the mold. Blade and mold are then 
cooled for a little over an hour until 
the combination reaches the unloading 
station which is 180 deg. from the load- 

The Farquahars are among the largest 
open-sided presses ever made. The 
mountings ol the rotary table near the 
presses are on steel springs so that there 
will he a slight “give” to bring the table 
into contact with the lower platen of the 
press while the mold is being closed. 
When the pressure is released the table 
lifts and clears the lower platen by 
approximately A in. 

Six electric hoists travel on an over- 
head track to open and close molds. 
Two are of 2.000-lb. capacity, and four 
of 1,000-lb. These are supplemented by 
two 500-lb. crane hoists. 

The device was planned by Hamilton 
Standard tool and equipment engineers 
to provide continuous, uniform mold- 
ing of the rubber fairing with a min- 
imum of handling. The design and 
building were carried out by L. Heres 
De Wyk Co., Ansonia, Conn. 

Shipping "Raincoat" 

For P-40 Bodies 

Rust and salt water corrosion, dust 
infiltration. and moisture damage were 
formerly problems in the shipment of 
planes to distant war fronts. Although 
portions of the planes were coated with 
protective grease, there remained maitv 
others, such as instruments and radio, 
that were not able to be safeguarded 
by this method. 

Considerable work went into apply- 
ing the protective grease film. When 
the ships reached their destination each 
part bad to be cleaned before assembly. 
The grease was dillicult to remove. 
Some fronts lacked the facilities for 
removing the grease, and in dusty and 
sandy regions there was a tendency for 
grime to adhere to the craft. 

Hence, Curtiss-Wright was interested 
in the method used by the engine manu- 
facturers for shipping their products. 
Using a Goodyear Pliofilm bag, the en- 
gines were inclosed, dehydrated, and 
sealed before shipment. Then the com- 
pany and the manufacturers of Pliofilm 
went into a huddle regarding possibili- 
ties of an oversize “raincoat” for an 
airplane. Upshot was the P-40 fuselage 
Pliofilm bag (see photo). 

The new fuselage raincoat has only 
four holes in it, through which the 
fuselage carriage support studs are in- 
serted after the fuselage is ready to be 
bolted down. The method of placing 
the Pliofilm raincoat on the P-40 is 
simple, although care must be taken to 
assure that no part of the bag is torn. 

After the bottom of fuselage box 
has been built and the welded iron sup- 
port bolted into place, the 30-ft. Plio- 


film bag is laid flat over the floor of the 
fuselage box. Studs are insened through 
the holes in the Pliofilm, the complete 
fuselage and motor unit are lowered 
onto the support, and cardboard stiffen- 
ers are used as self-sealing washers at 
the point where the Pliofilm bag is 
perforated. 

The process of dehydrating the P-40 
is commenced by tying bags totalling 
about 40 111. of silica gel about the pro- 
peller hub and the engine, as well as 
the instrument panel and accessories. 
Through this dehydrating process, ac- 
tive chemicals eliminate the moisture 
that is such a menace during shipment. 
Mounted on a cardboard base in a vis- 
ible position, a chemical compound main- 
tains a blue color if the humidity in- 
side the bag is safe. Jf unsafe, the color 
of the chemical changes to a warning 
red. When the P-40 is finally created, 
an inspection port is left in the side of 
the: box in front of the humidity indi- 
cator and a check of its condition is 
made at frequent intervals. 

Buttoning Coat 

The P-40 is now ready to be fitted 
with its raincoat. The Pliofilm bag is 
pulled up and around the plane from 
propeller hub to tail, and the process 
of closing the long seam begins, sealing 
the bag so that no air can seep in. This 
is done by means of an adaptation of 
the familiar electric soldering iron, 
fitted with a roller. While one man 
folds the seam another operates the 
electric unit, with which the bag is 
made airtight. After the bag has been 
sealed, a tube is inserted into an open- 
ing in the bag and is attached to a 
vacuum arrangement which sucks out 
most of the existing air. Through this 


process, the amount of air inside the 
bag is reduced to a minimum, thus 
lessening the quantity to be dehydrated 
by the silica gel. The P-40 is now in a 
state of preservation in a waterproof, 
dnstproof, and water-repellent coat. 

Carboloy Tools 
Speed Scraping Process 

The worn-out file has become a war 
casualty. Not so long ago it was care- 
fully saved for transforming into a 
scraper, in which role it served through 
another period of usefulness. Now, how- 
ever, file steel is no longer able to hold 
down the job of liand-scraping the ways 
of machine tools — for time is too pre- 
cious to permit the operator to spend it 
in frequent honing of his scraper. So 
Carboloy cemented carbide scrapers are 
now reported being used to do this type 

Accelerated production of machine 
tools was the prime cause of the de- 
velopment of this new tool. Another 
reason was that the introduction of 
flame-hardening caused spots which 
could not be touched by the old style 
scraper, but which Carboloy tools are 
reported to cut away with comparative 

For instance, it was found that cast 
iron with a Rockwell hardness of 
around 40 could be scraped at a rate of 
over 25 sq. in. per grind, whereas a 
file-steel scraper would not touch the 
surface at all. 

An additional advantage in the new 
material is reported by the Carboloy 
Co., which finds that tools made of the 
material have no tendency to dig into 
or scratch the surface being worked 
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Ice that forms at high altitudes is no longer a flying has 


rubber, used along the leading edge of propeller 


prevents its formation . . . and is finding other 


out the aircraft industry. The story of conductive 


UNITED STATES RUBBER COMPANY 
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BLITZING A BLIZZARD WITH USKON 

Rubber has always been the greatest non-conductor of all. But today it has a new role. 
Modern science in the laboratories of the United States Rubber Company has made it a 
material that can conduct electricity in a new, unique type of heating element, called USKON. 

These elements are flexible rubber sheets that produce heat uniformly over their entire 
surface when attached to an ordinary electrical outlet. 

Right now one of the outstanding uses of USKON is to keep propellers of airplanes free 
from ice. One of the USKON units is applied along the leading edge of the blade. The 
passage of an electric current through the material produces sufficient heat to prevent ice 
from forming ... a distinct advantage over devices which function only after the ice has 
formed. Only minute weight is added to the plane and its flying power is not reduced. 

It is obvious that USKON must be devoted solely to the war effort. All production is 
dedicated to these vital jobs in the Armed Forces and in war industries: A few of the 
important industrial applications of USKON are described briefly here. 




RUNNING STATIC INTO THE GROUND 


When a plane is refueling, a static spark may be "bad 
medicine.” Even a weak spark hardly noticeable to the 
touch may be enough to cause a serious fire. United 
States Airplane Refueling Hose is specially constructed 
to protect against static at all vital points— and U. S. 
Royal Static Conductor Tires run static into the ground. 
More about these new tires on the next page. 





If you hove not used U.S. Royal 
Static Conductor tires on your 
planes, write us for complete in- 
formation today. They are avail- 
able in all standard sizes for nose 
wheels, landing wheels and tail 
wheels and in the new "U.S." Ice 
Grip construction. Your nearest 
"U.S." Field Airplane Tire Engi- 
neer will gladly work with you 
on this or any other airplane tire 
or tube problem. 


HOW U.S. ROYAL STATIC CON- 
DUCTOR TIRES BURY STATIC 
WHEN THE AIRPLANE LANDS 

For years, automotive and aircraft engineers have known 
that static electrical charges built up during the run must 
be "bled off" before they can cause damage. The familiar 
chain that trails behind gasoline trucks is one way the 
problem has been licked in highway transportation. 

But in the air, a trailing chain or dragging wires are 
not satisfactory answers. So the problem was put up to 
the rubber chemist. "Could rubber that had always been 
regarded as a perfect insulator be made over into a good 
conductor of electricity?" 

U.S. Royal Static Conductor airplane tires are the 
answer to that question. Through rubber chemistry and 
tire engineering, these tires have become conductors 
of electricity. They provide a path which leads the static 
charges harmlessly into the ground. These new tires 
reduce the hazard of sudden shock to ground crew men 
and the danger of fuel fires caused by static. 


& 



U. S. ROYAL 

U.S. ROYAL 

Note Wheel Tire 

Landing Wheel Tire 





U.S. ROYAL U. S. ROYAL 

Toil Wheel Tire lee Grip Tire 
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L oxg in the unwanted “war baby” 
category, aircraft securities are 
now beginning to get increased invest- 
ment support. This condition stems 
front a combination of factors which 
deserve careful attention. 

All things are relative. The market 
discounted war profits and their effect 
on war industries prior to hostilities or 
shortly thereafter. As a result, war 
beneficiaries such ns aircraft stocks not 
only failed to experience any sharp 
gains in the market place but actually 
declined. For the most part, this has 
followed prognostications, since the air- 
craft builders’ boom volume of busi- 
ness is of the “profitless prosperity" 

This market condition in respect to 
aircraft equities has prevailed since the 
outbreak of war in Europe, or for more 
than four years. On the other hand, 
during the last six months or so the 
market has begun to discount peace 
with the resultant effect of a substan- 
tial boost in values of those equities 
linged with a “pence” flavor. This dis- 
counting process has gone a long way. 
Many market observers are now begin- 
ning to question the advisability of con- 
tinued investment in those “peace 
groups" which have experienced mate- 
rial price rises. In other words, recog- 
nition is now accorded the fact that 
additional profits arc somewhat limited 
and completely out of proportion to the 
risk entailed in staying with those 

The glamour of many “peace” com- 
panies fades rapidly when placed under 
the microscope. The air transport 
group is one example. It is true com- 
mercial aviation will experience tremen- 
dous gains once the war is over. But 
just how profitable will the airlines find 
themselves? It is difficult to overlook 
the strong government regulation and 
its consequent control over all forms of 
rates, to say nothing of the power of 
life and death contained in the award 
of new routes. Further, expansion and 
development programs consume con- 
siderable capital and are hardly con- 
ducive to immediate profits. In sub- 
stance, such are the elements mitigating 

A strong parallel exists in the elec- 
tric power industry. This group has 
experienced tremendous technological 
progress and even without war-inspired 
activity was constantly increasing its 
output of power. The trend of profits, 
however, not only failed to keep pace 
with power production, but it actually 
declined. The cause: A steadily declin- 
ing rate received per kilowatt of power 
plus increasing taxes. 

In viewing these factors, it is import- 
ant to weigh the level of earnings which 
current market prices for airline equi- 
ties seem to denote. By contrast, air- 


Favoring Factors 
For Aircraft Investments 

By H. L. FEDERMAN 

Cited are reasons for optimism regarding the future of aircraft 
investments. 


craft securities are evaluated very mod- 
estly in relation to current and future 
earnings. It is difficult to overlook the 
fact that at the start of hostilities cer- 
tain motion picture shares fell very 
sharply on the belief that a prolonged 
war would ruin the industry’s foreign 
markets. In many cases prices of secu- 
rities sold below the amount of today’s 
war-conditioned net profit per share. 
The public, guessed incorrectly at the 
outset, but it did not take very long for 
a more accurate appraisal to become 
evident in rising prices for motion pic- 
ture shares. 

All this simply means that there is a 
good possibility that aircraft securities 
may have been oversold. Public enthu- 
siasms range from one extreme to an- 
other. The search may soon be on for 
hidden opportunities in deflated groups 
and it is (very probable that the aircraft 
industry iiiny once again assume its shin- 
ing luster in the eyes of the investing 

Ironically enough, the much maligned 


TABLE I— EXAMPLE OF COMPANY 
TAX COMPUTATIONS 




TABLE II— AMENDEO TAX 
COMPUTATIONS 

Enrninir* ($10,000,000 leas $$, 000,000 lira, 



TABLE III— BARRON'S STOCK AVERAGE 



tax laws may be the source of strength 
for investor enthusiasm toward aircraft 
shares. At the present time, federal 
taxes — and frequently state levies — take 
a heavy toll of earned income for those 
in the higher brackets. The only hope 
of securing an accretion to capital or 
spendable income is through a capital 
gain, the tax impost being only 25 per- 
cent if held for at least six months. 
This may serve lo induce money to flow 
into such depressed groups as aircraft 
shares, where it is clearly evident that 
if any market prices accrue they will not 
lie in the immediate future. And this 
type of capital runs to material propor- 
tions and can make its influence felt. 

The 1942 Revenue Act, onerous as 
it is, has a number of beneficial quali- 
ties which will lie of immeasurable value 
to the aircraft companies. Largely 
ignored at one time, the “carry-back" 
provisions of the tax act may go a Jong 
way in saving the day for the aircraft 
and other “war” industries. 

In substance, those provisions which 
are concerned with “carry-back of 
losses” sijd “carry-back of excess profits 
eredfts”' provide a safety valve for many 
industrial groups. In fact, some quar- 
ters assert that Congress, consciously or 
not. has provided through this tax meas- 
ure, the first substantial piece of post- 
war planning to he placed in effect. Cer- 
tainly, if Congress is aware of this fea- 
ture, no one in that august body has as 
yet advanced to take credit for this 
plan. 

The sections of the Revenue Act in 
question provide that if, within two 
years following a period when the com- 
pany has been paying excess profils 
taxes, it may re-adjust the tax paid in 
the previous profitable period. Moreover, 
ll losses are incurred in subsequent 
years, they may be carried back fur two 
years against the profits previously re- 
ported, with a claim for a tax refund. 

To see how these provisions operate 
it may he well to examine briefly the 
present tax law. Corporations are pri- 
marily concerned with two kinds of 
taxes. There is the 40 percent tax paid 
on so-called “normal prewar" earnings. 
Another tax of 90 percent is due on 
all earnings in excess of “normal” earn- 
ings. This is the excess profits tax. 

(Turn to page 313) 
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Valsparred EDO Floats help sink the Axis! 


Global war is tough on men and ma- 
teriel. The elements are enemies no less 
than the Japs and Nazis. It takes guts 
to stand up and deliver under the in- 
credibly cruel conditions of Alaska, the 
South Seas and Africa. 

But American boys are proving them- 
selves equal to the task — and American 


V AL S p AR 



equipment is in there fighting, too. 
Beating the worst our enemies can 
dish out! 

Meeting requirements everywhere, 
EDO Float Gear serves the United 
Nations on all fronts. 

And Valspar serves EDO — with the 
finest, toughest aircraft finishes superior 
skill can supply. 

PRIMERS, LACQUERS, ENAMELS 

A complete line of dependable Aircraft 
Finishes — that meet Government specifi- 
cations. • Valentine & Company, Inc., 11 
East 36 lb St., New York, N. Y. • Est. 1832 
Makers of the Famous Valspar Finishes 
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ROMEC K-l BOOSTER PUMPS 

on disposable auxiliary gasoline tanks 


Now fighter planes are flying the oceans and keeping pace with 
the long range bombers. The new ROMEC PUMP illustrated is 

wings. Wind-driven, it mounts in the sump of the disposable 
auxiliary fuel lank. This is another ROMEC AIRCRAFT PUMP 
development helping to speed the Day of Victory. 

ROMEC PUMP COMPANY • ELYRIA, OHIO, U. S. A. 


FIRST IN. DEPENDABILITY 



anteo 


BUY WAR BONDS 
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"Here's to /) 

tbmfv £oov 

-rt/RPlANE " 


This toast (and others like it) is frequently heard 
when American pilots and their crews return from 
difficult missions. It results from the stubborn 
dependability and unexcelled fighting qualities of 
American planes. This ability to absorb terrific 
punishment and continue to "dish it out” is told in 
daily news reports from all our fighting fronts. 


These reports are a tribute to the entire American 
Aviation Industry as well as to the brave men who 
fly the planes. We at Vickers are proud of the 
dependable performance of the Vickers Hydraulic 
Equipment that is used on the great majority of 
our country’s combat planes. 


Vickers Incorporated 

1462 n«KAMN BLVD. • DETROIT 32, MICHIGAN 


Vickers 

HYDRAULIC 

EQUIPMENT 

Engineers and Builders of 
Oil Hydraulic Equipment Since 1921 
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NOW ONE PERSON BUCKS AND RIVETS 



HERO TOOL CO. 
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Art Copr. 1943, Wall Disney Productions 

WHEN salesmen ask you la buy clips and blocks which are 
supposed to be "just-as-good" as ADEL'S, ask 'em for proof. 
Remember, these precision-built line supports have ij| 
bat tested in United Notions aircraft on everyficdtfjj^^^B 
Nearly 10,000 production types and sig£.'sBl&Kivfe. Millions 
in use since 1937 by every major American and Canadian air- 
craft company. For free catalogs and complete information on 
the correct supports for electric conduits, fuel, oil instrument 
and hydraulic lines, contact nearest engineering service office. 


ber material— oil except the droopy 
drawers! ADEL line supports are manu- 
facture d und er United States Letters Pat- 
fc283, 2,227,528, 2.279.865. 
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The lads who fly our bombers arc 
teamed temperamentally for friction- 
free and split-second co-ordination to 
heat the enemy to the punch. They arc 
the height of '‘all for one. one for all.” 
Likewise, in their “Suzy QV and 
“Fat Emma’s,” tons of intricate ma- 
chinery and instruments turning on 
thousands of ball hearings function 
freely, smoothly and accurately — all 
to one paramount purpose — defeat to 

And teamed with men and mecha- 
nism, New Departure Ball Bearings 
are carrying the brunt of this joh — 
reducing friction, keeping tilings cool, 
postponing wear and maintaining 
precise location of parts. In fact, New 
Departure has a major responsibility 
in the whole ball hearing war produc- 
tion program. 

. . . Help America lo hasten Vic 



NEW DEPARTURE 
ball bearings- — as near 
perfection as engineering 

help to keep ’em. ..flying... 
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ACCURATE FLOW RATE MEASUREMENT 


There are several excellent reasons for the wide and increas- 
ing use of rotameter flow rate meters in the aviation industry. 
No other flow meter combines high visibility, instantaneous 
response, wide flow rate, even scale divisions and low pres- 
sure loss with high accuracy. The final impetus has come 
from the development of the patented Stabl-Vis rotameter 
by Fischer & Porter Company. It is the only flow meter that 
compensates for variations of viscosity and density in the 
fluid being metered. For further details, write for catalog 
63-F on “Aviation Rotameters.’’ 


ROTAMETERS 


For GROUND TEST WORK, we manu- 
facture single or multiple tube rotameter 

lubricating oils, Preslone. dc-ieer fluid, 
oxygen, air. nnd many other fluids. The 
Stabl-Vis design that compensates for vis- 
cosity and density v aria lions is a standard 
feature of these meters. Used liy all of the 

you will submit details of your flow lest 
problem, we will gladly give you our reeom- 




FISCHER & PORTER CO. 

310 COUNTY LINE ROAD, HATBORO, PA. 


ROTAMETERS 

fin j4inwuift 
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VIBRATION a Peace- 
Time Problem Too 


costly repairs result 

tions in your vacuum cleaner, 
radio, electric refrigerator and 
other household appliances. 
Boots Self-Locking Nuts, used on 
these appliances, will eliminate 
repair bills caused by this type 
of mechanical failure. Boots Nuts 
can’t come loose, even under the 
severest vibration. After victory 
insist on products protected with 
vibration-proof Boots Nuts. They 
will be your assurance of more 
economical and efficient ser- 
vice from the household appli- 
ances you purchase. 


THEY FLY WITH THEIR BOOTS ON- SAFER 

Normal vibration can severely tax a plane. But imagine the 
strain vibration puts on the fastenings of big bombers which 
have been ripped and torn by enemy fire. That these huge 
craft, so punished, don’t "shake apart” in mid-air is due in 
important measure to the stout, vibration -proof Boots Self- 
Locking Nuts they wear. 

Boots Nuts, used on every type of U. S. aircraft, can’t come 
loose no matter how severe the plane vibration. Lighter dian 
any other nuts, Boots have greater re-usability too. In ad- 
dition, they withstand the corrosive action of oil, water 
or chemicals — literally "outlast the plane.” They simplify 
repairs and maintenance. And they meet the exacting speci- 
fications of all government aviation agencies. 


BOOTS 


BOOIS AIRCRAFT NUT CORPORATION 


E N E R A L 0 


[ S N E 


CONNECTICUT 



Francisco to Salamaua 


ROHR equipped Consolidated 
Coronados flown by Pan 
American to outposts of attack 

Teamwork ... a vital weapon of the United 
Nations . . . begins in war production factories 
and extends to fighting units on every front. 

Teams of Rohr Production Fighters work 
around the clock preparing huge Consolidated 
Coronados for the next team . . . skilled flight 
crews of Pan American World Airways ... on 
a mission of quick supply to far-flung forces 
of the Allies. 

Teamwork is the dominant spirit of men and 
women on Rohr production lines . . . deter- 
mined to help cut the time to Victory! 
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Fighting Line- Abreast 

By J. L. LOWREY 


One of the most successful fighter plane tactics used in the spectacular 
defense of Malta was line-abreast formation. Its flexibility for offense 
as well as defense is described here by a fighter pilot who flew with 
the RAF at Malta for six months. 


A number o£ new combat formations 
have been developed in this war, 
and of these the most effective is the 
line-abreast formation used by single- 
place fighters, both offensively and de- 
fensively. The island of Malta was 
the real proving ground for this for- 
mation. It had been used in Germany 
and England by both the RAP and the 
Luftwaffe before the aerial blitzes on 
Malta made history, but its true devel- 
opment appeared in the air notions of 
the RAF in defense of the island against 
the fighter sweeps and bombing raids 


carried out by the Luftwaffe and the 
Italian Air Force. 

As in all modern fighter formations, 
line-abreast has its basis in the pair 
system: Two aircraft assigned to fly 
together and act as a unit for mutual 
protection. A single aircraft in the 
combat area is useless, no matter how 
experienced or wary its pilot may be. 
It has been found that two is the larg- 
est number of fighters that has a hope 
of sticking together in heavy air action ; 
even when flying in twos it’s a common- 
place occurrence for pairs to become 


separated if fighting becomes violent. 

Accordingly, line-nbreast formation is 
built up of two pairs of fighters, a total 

1 f four aircraft in the section. Number 
designations of the aircraft relative to 
their position in the formation vary in 
different air forces. I shall use the 
RAF number designation here. The for- 
mation consists of four fighters flying 
on the same level and in such a relative 
position to one another that a line 
drawn through the wing of any aircraft 
in the formation from tip to tip would, 
if projected, pass through tlie wings of 
the other three fighters. If you im- 
agine four fighters at the same level, 
abreast of each other, flying with wide- 
spaced intervals, you have a picture of 
line-abreast as flown in combat. 

Spacing between the aircraft of the 
formation varies with the duty assigned 
the group, personal preferences of the 
individual pilots, and the spacing 
desired by the leader of the formation. 
An average distance between aircraft 
is 200 ft. for spacing of the individual 
fighters in pairs and 250 ft. between 
the pairs themselves. 

Using the British number designa- 
tion for position, let’s consider a line- 
abreast formation, and for the purpose 
of explanation, let us say that the sec- 
tion is flying north : The fighter on the 
extreme left, or west, of the section is 
No. 2, the next fighter is No. 1 (forma- 
tion leader), the third aircraft is No. 3 
(sub-section leader, this pilot taking 
over in case the leader is forced down), 
and finally on the extreme right or east 
of the formation is No. 4. Now taking 
the formation again: On the left Nos. 

2 and 1 operate as a pair and on the 
right Nos. 3 and 4 comprise the second 
pair. (See Fig. L) 

One of the many points that make 
this formation an excellent one is its 
extreme flexibility and the rapidity with 
which turns can be executed as a group. 
In aerial combat a formation with 
which a cohesive turn can be made 
swiftly and with no danger of leaving 
some of the aircraft behind is an advan- 
tage that cannot be exaggerated. 

A turn in line-abreast seems compli- 
cated and difficult on paper, but in the 
air it works very smoothly and is easy 
to learn. The maneuver is worked by 
means of cross-under turns, that is, the 
fighters cross under one another in mak- 
ing the turn. If this type of tnm is 
properly flown the pilot doesn’t have 
to use his throttle to keep his position. 
This means not only that gas will be 
saved, but that all the aircraft in the 
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section will burn the same amount of 
fuel. There is no chance of one pilot 
running out of gas before the rest of 
the formation docs, and the section 
loader will not overestimate the amount 
of gas left in the tanks of his other 
throe aircraft. 

Formation Turns 

In analyzing the turn, let's use a pair: 
Two fighters are flying line-abreast— 
Nos. 1 and 2. No. 1, the leader, ini- 
tiates the turn. Let’s assume that he 
wants to make a fit) deg. change of 
direction to the left, and that his No. 
2 man is on his right as the turn starts. 
The leader begins to turn and as lie 
does so No. 2 starts a turn in the same 
direction, putting his nose down so that 
he will lose altitude in order to make 
his turn underneath the lead fighter 

Halfway through the turn, when both 
fighters have changed direction 45 deg.. 
No. 2 will be directly, or almost directly, 
below No. 1. As the turn continues 
No. 2 will slide over to the left of the 
leader, and when the maneuver is com- 
pleted No. 2 will have pulled up to his 
leader's level and again be in position 
line-abreast of his No. 1, hut on the 
opposite side (the left). An alert pilot 
simply cannot be lost or left behind on 
this type turn. (See Fig. 2.) 

In turning 180 deg., a complete aerial 
about-face, the procedure is identical 
as in a 90 deg. turn, with the exception 
that the No. 2 is hi his original position 
relative to his leader after the turn is 
completed. Two 90 deg. turns arc 
made. Still assuming that we have a 
pair of fighters making the turn, No. 1 
initiates the move and No. 2 slides 
under. At 45 deg. of the turn No. 2 
is underneath his leader, and at 90 deg. 
No. 2 is on the left of his leader in a 
line-abreast. As the turn goes on, No. 
2 again ducks under his lender so that 
at 135 deg. ( three- fourths completed) 
No. 2 is again below No. 1, and by the 

180 deg. No. 2 is abreast his leader, on 
the some level and on the side he was 
flying before the turn began. (Sec Fig. 
3.) 

When four fighters are flying the 
procedure is the same. At the 45 deg. 
point of the turn all four aircraft will 
have “stacked” vertically, a compact 
unit, in the order of their formation 
position numbers — No. 1 at the top, 
No. 2 below, 3 below 2, and 4 on the 
bottom. In turns with a section of 
four, both the pairs and the individual 
aircraft will reverse their positions in 
a 90 deg. turn and end up in the same 
position after a 180 deg. change of 
direction. This assures that the section 
leader and the sub-section leader will 
always be in the center of the forma- 
tion — on the inside, which is as it 
should be. 



Fig. 3. The 180 deg. turn o.n-iM- .if luo fully exc-iii.-d 00 .leg. turns. Planes end up in 


Combat Uses spaced formation this would be impos- 

sible. In wide line-abreast the fighter 
In combat the formation is flown wide pilot can get a good look around the 
(at 200 and 250 ft. intervals) for a num- sky without worrying about running 
her of reasons. First, wide formation into the aircraft next to him in the fnr- 

allows the individual pilots to search ination. Second, a wide interval allows 

their assigned area of the sky without individual weaving. This is usually 
danger of collision. In a tight or closely ( Tum tn page 314) 



Fig. 4. A lagging plane endangers the entire formation by leaving blind spot uncovered. 
This plane itself becomes vulnerable, and it breaks up the area defense patterns assigned 
for all planes in the flight. 
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.50 CALIBER BABIES 

Spit Bullets from Lightweight 

INSUROK CRADLES 


T_Tp there in the fore part of those wings, 
nestled snugly in gun troughs of FORMED 
INSUROK, are butteries of .50 caliber ma- 
chine guns — tough babies that pack a wallop 
—that are rough on anything that gets near 

Tough, too, are the troughs of INSUROK 
T-700. High impact strength lets them take 
the beatings and be ready for more. Yet, even 
more important is the weight reduction made 
possible by this versatile material. It saves 
priceless pounds wherever it is used. 

INSUROK T-700— a thermosetting, fabric 
type sheet material is also resistant to corro- 
sion and most chemical action. It has low- 
heat conductivity and does not support fungus 
growth. 

Under proper processing, it permits simple 


and some compound bending and has limited 
drawing characteristics. 

The forming can be done without requiring 
complicated, costly dies. Sire and shape vari- 
ations and specification revisions can be easily 
met. It is therefore particularly well adapted 
to both large and small run, war-product 
applications. 

Richardson Plasticians will be glad to assist 
in the application of any of the many grades 
of Laminated or Molded INSUROK for pres- 
ent or contemplated products. Write for com- 
plete information. 



‘Pneci4io*i 'Pteutc&i 


^Ae RICHARDSON COMPANY 
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■ other day high administration of- 
elappcd the aircraft industry 
l'or trying to get a little idea of 

sn’t a very subtle slop, either. The 
ance was only too plain; you lugs 
airplanes, the planning will be 
c of for you. And what plan- 


r Department aim 
:h forecast 12,000,000 unemployed 
r the war. The solutions? Things 


still seem to be with us. 

• North American Aviation's President 
"Dutch” Kindelberger really started 
something with his rather amazing ques- 
tionnaires in which employees really 
can — and do — take down their hair and 
say what they want. One comment cer- 
tainly ought to provide a clue to keep 
employees from quitting— it might not 
boost aircraft production, but it would 
certainly solve the “manpower problem”. 
This employee said, “of all the vice 
houses in America, Mr. Kindelberger, 
you operate the largest. Why not do 
something about that? Furthermore, 
I’ll bet $10 that ‘Dutch' Kindelberger, 
never reads this.” We’ll bot ten bucks 
the employee lost his $10. 

• Trying to catch up at one fell swoop 
on reading our numerous English con- 
temporaries we were struck by the con- 
stant plugging for superiority for Brit- 
ish aircraft in every category, for every 
purpose. In fact, some of the plugs 
would have done credit to a Hollywood 
press agent. 

Wasn’t it an Englishman— fellow 
named Shakespeare we believe— who 
said something about “methinks the lady 
doth protest too much”? 

• Stepping in to the restaurant at a 
thoroughly modern Central American 
airport not long ago the first thing to 
greet us was a neatly printed sign say- 
ing “Please do not put feet on the ta- 
bles or furniture.” Turned out to be 
deadly serious and a touch necessary. 
That port was on a ferry route and the 
pilots stranded there for more than five 
minutes immediately assumed the Amer- 
ican ehair position — slumped way on 
the backs of their necks with feet up in 
the air. We weren’t there long enough 
to see if the signs worked or not, but 
the place was spic and span and the 
food was good. 
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• Bullfesting with some pilots at an ad- 
vanced fighter training base outside the 
country, Slide Slips felt very old and 
decrepit alongside the lieutenants, cap- 
tains and even some of the majors. 
Checking 'round the circle we found 
they all had a right to vote, but one 
serious lieutenant summed it up beauti- 
fully when he said, “I’m 24. but I sure 
feel like an old man around here.” 

• A young fighter pilot getting his 
operational training at a southern base 
recently had to bail out. As he stepped 
out on the wing for his first parachute 
jump he was filled with a horrible fear. 
Not of jumping — he didn't give that a 

-second thought — but of the millions of 
venemous snakes lie visioned slithering 
through the slimy swamp to eagerly 
sink their fangs in him. He lived 
through it, but only after really “sweat- 
ing it out” atop the broken plane as 
he awaited the crash crew. 

He’s overseas now. Where? At a 
base reputed to have more snakes per 


SIDE SLIPS 


square foot of airport, hangar, and 
barracks than anv two others in the 
world. 

• Draft board medicos were once sup- 
posed to accept a draftee just by seeing 
if the body was warm. So desperate 
are aircraft manufacturers for man- 
power they’d eliminate even that test 
if they could. 






Heading five miles high on engines 
that Studebaker craftsmen built 


The whole world knows the war rec- 
ord of the mighty Boeing Flying For- 
tress. That devastating bomber gets 
its tremendous flying power from su- 
percharged Wright Cyclone engines, 
large numbers of which are built by 
the famous master craftsmen of the 
Studebaker plants. Many of these 
men are fathers of younger Stude- 
baker craftsmen now in uniform. In 
peacetime, these fathers and sons ap- 
plied their talents to the manufacture 
ofStudebaker Champion. Command- 

jtu arded to Aviation Dbilian 


er and President motor cars, as well 
as Studebaker trucks, for civilian use. 
Today, the members of the Stude- 
baker working force are producing 
tens of thousands of big multiple- 
drive military trucks in addition to 
Flying Fortress engines and other 
war materiel for the Allied fighting 
fronts. They’ll keep at that task until 
victory permits them to devote their 
skill to the marvelously advanced 
new Studebaker cars and trucks of 
the better days to come. 

oj The Sludtbaktr Corporation 
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Buy War Bonds and Stamps 


No Achilles Heel 


This slashed-in-ttvo Flying Fortress* 
theoretically should not fly. There had 
been stiff fighter opposition. In the 
melee, a Messerschmitt, crazily out of 
control, crashed into it. 

The German plane was destroyed 
on impact. The Fortress' fuselage was 
ripped diagonally from top to bottom. 
Control surfaces were carried away. The 
tail gunner, suddenly imperiled in his 
wabbling section, crawled forward over 
the narrow floor structure that held the 
parts together. And the Fortress flew 
steadily for an hour and three-quarters 
—back to her base for a perfect landing! 


Often the question is asked about 
Boeing Fortresses: "How can they do 
it?" One Fortress came home with 2000 
bullet holes, and with big areas of both 
wing sections shot away. Another had a 
hole in the fin ‘‘large enough for the 
navigator to w'alk through.” Others have 
come in with rudder and elevator con- 
trols sheared by gunfire. 

How can they do it? 

One reason is Boeing design. The 
Fortress has no Achilles heel, no highly 
vulnerable spot for the enemy to attack. 
No single structural member has to carry 
the entire load for its section; even when 


large portions of the plane are badly 
damaged, the Fortress usually is strong 
enough to remain aloft, fight off its 
enemies, and return home. 

There are other reasons, of course — 
many of them. But they all stem from 
what has been termed the integrity of 
Boeing products. Soundly and conser- 
vatively engineered, honestly built, these 
products always have done more than 
has been expected of them. True today, 
it likewise will be true in peacetime to- 
morrow ... if it's “Built by Boeing" it's 
hound to be good. 


DESIGNERS O 


IE FLYING FORTRESS • 


IE STRATOtINER ■ 


N AMERICAN CLIPFERS 


BOEING 


AVIATION, October, 


197 



Air Transport Charts Rontes 
To New Horizons* 


By J. PARKER VAN ZANDT 

"Which way?" and "How far?" ere prime questions as operating 
figures and pertinent mail, express, and passenger factors are 
analyzed to gage air carrier trends in the coming decades. 


F lying introduces a revolution- 
ary element into human affairs. 
It represents a fundamental revision in 
the ways of mankind. It is creating a 
three-dimensional consciousness, an 
awareness of the personal implications 


of flight on the part of millions of 
people throughout the world. 

Our problem is to evaluate these 
changes as they appear due to affect the 
United States in 1950 or 1960 — to indi- 
cate both the direction and the distance 


we may reasonably expect to advance 
under wise guidance during the next 
decade or two. 

Total investment in scheduled flying 
operations in 1939 was roughly $150,- 
000,000, of which our foreign and do- 
mestic carriers’ own investment ac- 
counted for 45 percent, the Federal 
government's apportioned investment in 


study Transportation urn! National Policy, 
issued by the National Resources Planning 
Board and reprinted from House Document 
SS3. 77th Congress, by the Office of Air 
Transport Information, Department of Corn- 



Total Expenses 
$8,186,700 
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airways for five percent, and airporls for 
50 percent. The global investment in 
both scheduled and non-scheduled flying 
in 1939 was about $438,000,000. three- 
fourths of which was in airports and 
one-third of which was assignable to 
scheduled air transportation. 

Sixteen private airline companies com- 
prise the bulk of the domestic air trans- 
portation system. Of these, the four 
largest carried, in 1940, four-fifths of 
I lie total cargo of passengers, mail, and 
express, one company alone accounting 
for 30 percent. The six smallest oper- 
ators together handled only 2.5 percent 
of the gross traffic (sec Fig. 1). 

The financial structure of the air- 
earricr industry contrasts sharply with 
that of most rail transport companies: 
As shown by Table I, less than 10 per- 
cent of the combined airline capital is 
in funded debt, and less than 50 per- 
cent of total assets is in fixed assets 
( plant, equipment, and land). 

Total domestic revenues from all 
sources were approximately $65,000,000 
in the fiscal year 1940, an increase of 
183 percent over 1935. Total revenues 
on the foreign routes were $20,000,000 
in the calendar year 1939, an increase 
of 112 percent in the five years. Forty 
cents of each dollar received by do- 
mestic carriers went to salaries and 
wages; fuel took 9.4c.; insurance, de- 
preciation, and other expenses accounted 
for 45c., leaving 2.1c. per dollar of 
income for net operating profit. The 
profit trend in 1940, however, was 
sharply upward, net operating income 
representing almost 10c. out of every 
dollar earned. 

There is considerable variation in unit 
fares among the domestic carriers and 
over different routes, the average rang- 
ing from 4 to 6o. per revenue passenger- 
mile. On foreign routes passenger fares 
average about double domestic rates, or 
approximately 10c. per mile. Domestic 
air express rates have changed little in 
recent years, averaging over 80e. per 
ton-mile, or some 60 percent higher than 
equivalent passenger fares. 

Operating Figures 

On Dee. 31, 1939, all aircraft em- 
ployed by the scheduled airlines were 
covered by passenger liability, public 
liability, and property damage insur- 
ance. The limits most commonly car- 
ried for passenger liability were $1,000,- 
000 per aircraft per accident and 
$75,000 for any one passenger. With 
respect to public liability, the general 
limit carried was $50,000 per person, 
$100,000 per accident, and $50,000 for 
property damage insurance. The aver- 
age premium paid by domestic carriers 
in 1939 was 1.33 mills per passenger- 
mile for passenger liability insurance 
and 1.15 mills per plane-mile for public 
liability and property damage insurance. 



J. PARKER VAN ZANDT 


Holder of Pilol License No. 17. Mr. Van 
Zandl is a Civil Aeronautics Hoard consultant 
and a contributor lo Aviation. 


Air transport operation expenses may 
be divided appropriately into three gen- 

1. Those which vary primarily with 
Hie volume of flying and type of equip- 

2. Those which vary with the volume 
and nature of traffic handled. 

3. The overhead and general adminis- 
trative costs which, relatively, are little 
affected by moderate changes in either 
the volume of flying done or service 
rendered. 

For a 21-passenger DC-3 employed 

2.000 flying hours per year and wholly 
depreciated in six years (engines in 

5.000 flying hours) these direct costs, 
excluding any interest on investment, 
amount to about 35c. per revenue mile 
in current domestic operations. For 
a 40-passenger DC-4 cruising some 30 
rnpli. faster (220 mph.) the significant 
cost computed on the same basis should 
approximate about 66c. a mile. In- 


TA8LE I— FINANCIAL STRUCTURE OF THE 
AIRLINES 


Funded debt . . 


Surplus reserves 






tensity of use of equipment has a pro- 
found effect on significant costs. Double 
the utilization assumed above would re- 
duce Ihe direct cost for tile DC-4 to the 
neighborhood of 55c. per mile. 

Obsolescence is still the primary cause 
for rapid plane write-off. rather than 
actual depreciation. 

Thus, the direct costs are now less 
than 2c. per passenger seat-mile avail- 
able on a number of domestic airlines; 
indeed costs are rapidly trending to- 
ward 1.5c. It is probable that, within 
a reasonable future, Hie significant cost 
will approach lc. per passenger seat- 
mile oil a capacity-operation basis. 

The question of overhead may be 
examined in terms of one of the major 
domestic air carriers — American Air- 
lines — which in the last fiscal year per- 
formed some .10 million ton-miles of 
revenue service. As shown ill Fig. 2, 
sales, advertising and publicity, taxes 
(excluding income tax) and general 
and administrative expenses together 
amounted to about 20 percent of the 
total operating cost. Hence, including 
overhead, a grass expense in the neigh- 
borhood of 2c. per capacity-seat-mile 
may he anticipated within a reasonable 

Comparison on a plane-mile basis is 
not Very helpful because a “plane-mile” 
is no more a definite unit of service 
than a pieee of string is a unit of length. 
The most satisfactory common denom- 
ination of costs is the pay-load ton- 
mile. Fig. 3 (over) indicates a marked 
downward trend per pay-load ton-mile 
carried, from 95c. in 1935 to 59.5c. in 


Eastern Air Lines, one of the lowest 
cost operators, shows a unit expense of 
about 28c. per pay-load ton-mile of- 
fered.' A projection of the past five- 
year trend suggests a unit cost of less 
than 20c. per capacity-ton-milc within 
a few years. This is for gross operating 
expenses, including sales, traffic, adver- 
tising, administration, and overhead. 

Catering to enhanced passenger com- 
fort has worked against a reduction it 
unit pay-load cost during recent years. 
Together with other changes in opera- 
tion practice, there may result an ulti- 
mate significant operating cost per 
cargo capaeity-ton-mile approaching 5 
or 6c. To this would have to be added, 
of course, the airline’s overhead, equiva- 
lent to perhaps 2-2.5c. per capacity-ton- 
mile. as well as such pick-up and deliv- 
ery expenditures as are inherent in 
handling cargo traffic. 


to the government, namely, the ton-miles 
of transportation service, both sold and 
unsold, operated by a carrier during a 

punting period, and the proportion 

eapaeltyojau-mlles actually pro- 
e unit costs developed herein are derived 
m incomplete or inconsistently reported 
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helping free men for active duty, too 


When considering the important contri- 
bution that women are making towards 
the war effort, don't overlook the Wom- 
en’s Industrial Auxiliary Cor 

Like their sisters in ;>.e service auxil- 
iaries, these women workers in aircraft 
factories— and in practically every other 
type of war plant— are today doing 
many of the "tremendous trifles" so im- 
portant to theconstruction of warplanes. 

Here, American Flexible Shielded 
Conduit is being made ready for final 
assembly into a medium bomber built 
by a prominent Eastern plane builder. 
Threading electrical wires through the 
conduit and soldering on end connec- 
tions was formerly done exclusively by 


men. Today, however, with a minimum 
of training, women are doing the job 

American Flexible Low-Tension 
Shielded Conduit is used by every com- 
bat plane builder in this country. Hun- 
dreds of feet of this material in sizes 
ranging from 1 V in diameter to 2W in 
diameter shield the electrical wiring 
system so that radio interference is 
eliminated and signals clearly heard. 

Allied with this line of Shielded Con- 
duit, made to both Army and Navy 
specifications, is American's complete 
line of Shielded Conduit End Connec- 
tions and Fittings for use in the elec- 


trical system. Fittings in accordance 
with AC, NAF and AN specifications 
are constantly rolling out of American's 
machines in larger and larger quantities. 

American also makes flexible tubing 
in stainless steel and aluminum for use 
as hot air ducts and for conveying ex- 
hausts on planes, as well as a complete 
line of flexible metal connections so 
vital to the continued maintenance of 
the modern aircraft plant. 

Our Technical Department will glad- 
ly assist with your particular problem. 

AMERICAN METAL HOSE BRANCH 
OF THE AMERICAN BRASS COMPANY 

Genera Office: Waterbury 88, Connecticut 
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CRUISE CONTROL 
For Flying Efficiency 

Part IV ... The Cruising Power Chart 


R. DIXON SPEAS, Ant. t o Viee-Pras. Engineering 
JERE T. FARAH, Chief Flight Analyst 
SANFORD HINTON, Flight Analyst 

Further methods of cruise-control chart construction and i 
ing allowances tor instrumental and installation 


speed of the airplane from the reading 
of the airspeed instrument. These vari- 
ables, which directly bridge the gap be- 
tween actual speed of the airplane and 
the airspeed instrument reading, are 
as follows : 1 . Air density, 2. Instrument 
error, and 3. Installation error. 

The effect of air density on the air- 
speed instrument reading can be clearly 
understood when its basic principles are 
understood. All present day airspeed 
instruments consist of two units, ns il- 
lustrated in Fig. 1. 

a. Pitot tube, mounted in air stream. 

The pitot tube is, of course, a conven- 
tional means for determining "mass 
flow” of a flowstrcam (air, gas, or 
liquid). This determination is accom- '*. u < 
plishcd by measurement of the dvnamie speed 
pressure in the flowstream. 

b. Aii-speed indicator, mounted in 
cockpit. The airspeed indicator is a 
simple instrument for indicating pres- 
sure differentials. In the case of air- 
speed it indicates the difference be- 
tween static pressure (measured at A 
in Fig. 1) and dynamic pressure plus 
static pressure (measured at B in same 
figure). This differential is then the 
existing dynamic pressure (dynamic 
pressure, plus static pressure, minus 
static pressure, equals dynamic pres- 
sure). 

Dynamic pressure, as has been said, 
is a direct indication of mass flow of 
air. The dial of an airspeed indicator 
is calibrated to read miles per hour of 
airflow when the air density is that of 
standard sea level conditions. Since 
the instrument is basically pressure op- 
erated, it is necessary to correlate pres- 
sure and airspeed. Dynamic pressure is 
defined as — 



where p is the mass density of the a 
per cubic foot and 7 is true ai 
i feet per second. 


In this case, the dynamic pressure 
would be in terms of pounds per square 
foot, which is easily correlated to pounds 
per square inch. Thus, if standard sea 
level air density is used, pounds par 
square inch and velocity are directly 
related (Pressure is proportional to 
V). 

Any pressure differential instrument 
with a suitable range could be con- 
verted to an airspeed instrument by 
calibrating the dial according to the 
above relationship. 

When the air density is less than at 
standard sea level conditions, then the 
mass flow for a constant speed air 
stream will be indicated as less than if 
the airstream were at standard sea level 
conditions. The difference, it is found 
physically, is one which varies inversely 
ns the square root of the density ratio 
(the ratio between the existing air 
density and standard sea level air 
density conditions). 

Therefore, the airspeed instrument 
reading must be corrected by dividing 
it by the square root of the density 
ratio. Instead of laboriously making 
such a calculation, however, the pro- 
cedure is done in practical fashion by 
either calculators or charts which have 
been so constructed ns to do mechani- 
cally the calculation on the basis of 
existing density altitude (which directly 
determines existing air density) or ex- 
isting air temperature and pressure alti- 
tude (which directly determines exist- 
ing density altitude). 

A chart which fulfills this purpose 
(shown in Fig. 2) allows the user to 
convert indicated airspeed (indicated 
airspeed is read directly on the airspeed 
indicator if there are no installation or 
instrument errors) to true airspeed ac- 
cording to the existing density altitude. 
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For instance, from the example in Fig. 
2 it can be seen that an indicated air- 
speed of 165 mph. under air conditions 
of a density altitude of 14,500 ft. indi- 
cates an actual airspeed (true airspeed) 
of 205 mph. 

Second variable to be considered in 
airspeed corrections is the instrument 
error. This is caused by the mcehaniea! 
imperfections in the pitot tube and in- 
dicator. However, improved design and 
manufacture have practically eliminated 
this error in present day instruments. 

for simultaneously with the installation 


Installation error is caused by air- 
flow irregularities, ns when the airflow 
over the pitot tube is not the same as 
the over-all airflow around the airplane. 
For example, an airplane may be flying 
through standard sea level density air 
at 100 mph., but the local airflow at the 
point where the pitot tube is mounted 
may cause the air to go by the pitot 
tube at 105 mph. Under such condi- 


the airspeed indicator would register 
105 mph. 

The above errors are determined by 
means of an airspeed calibration test. 
This may be accomplished by several 
different procedures: 

1. Speed course runs where the actual 
speed of the airplane can be measured 
and compared to the airspeed indicator 
reading (after adjusting the airspeed 
indicator reading for the air density 
correction). 

2. Use of a “trailing bomb” calibrated 
indicator. This device trails from an 
airplane in flight and measures the air- 
flow in a relatively undisturbed strata 
of air below an airplane. The bomb is 
so weighted that it rides at a distance 
below the airplane at least equal to the 
wingspan. It is not always suitable at 
higher speeds because of a galloping 
motion which sometimes develops. 

3. Formation flying with an airplane 
which has previously had its airspeed 
instruments calibrated by either of the 
above methods. 


Regardless of the method used to de- 
termine the installation and airspeed 
errors, the information can be plotted 
from four or more check points, as 
shown in Fig. 3. The instrument read- 
ing can then be corrected to obtain the 
plane’s actual indicated airspeed. 

By the two • individual correction 
methods which have been described, the 
airspeed indicator reading can be cor- 
rected to give the actual airspeed — true 
airspeed — of the plane. However, both 
corrections can be made by use of a 
chart such as shown on Fig. 4, which 
is derived from a combination of the 
charts of Figs. 2 and 3. 

Terminology is extremely important 
in considering airspeed, and a short 


standardized glossary is offered for 
clariflcation : 

Instrument Airspeed — Actual reading 
of airspeed indicator. 

Indicated Airspeed — Hypothetical 
term which represents what indicator 
would read if there were no installation 

True Airspeed — Actual speed of air- 
plane through air (obtained from in- 
strument airspeed by corrections of air 

Ground Speed — Speed that airplane 
actually makes over earth's surface. 

Relation between, airspeed corrections 
and the final cruising chart can be more 
clearly understood after considering 
other basic facial's involved. 

The basic curve relating power and 
airspeed is shown in Fig. 5. Pi» is 
plotted versus Pi*. This curve is simply 
a plot of power vs. airspeed for some 
standard weight and sea level density. 
If the curve of Fig. 5 is available for 


some weight and density, the eurve of 
power vs. speed for any other weight 
and density may be determined from 
the following relations: 

f . Pi. QK,)« 
r - Fi-V,)* 

where P = Power at desired condition 
„ _ Weight (actual) 

* Standard weight 
,. (density of air at desired altitude) 

" = (density of air at sea level) 

In Fig. 5, values for sea level and 
24,800 lb. gross weight arc shown. If 
power required for any speed, altitude, 
and weight are desired, the correspond- 
ing graph and corrections are made in 

a. Altitude correction 

b. Weight correction 

Speed and corresponding powers for 
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Fig. 5. 



Fig. 4. 


TABLE I— VARIATION OF VELOCITY 
AND POWER WITH ALTITUDE 

Sca^Leveli 5.00011. 10.000.it. 15,000 It. 20,00011 


r IT'" ■» .MJ a'* - Mt - TSoo'J - .73 



standard weights uml density are shown 
in Table I (data taken from Pig. 5). 
Only one variable at a time is changed, 
in this case density. Values for sea level 
are taken directly from Pig. 5. To ob- 
tain the corresponding true airspeed 
and power, the values of both P and V 
are divided by a Vj . Thus if at sea level 
V = 89 inph. and P = 268 bp., then 
at 5,000 ft.— 

!' = -£.= — =90 mph. and 


Similarly at 10,000 ft.: 

v - ri? = -Hi - »o*«d 


t 15,000 ft.: 

v = = Ws‘ 


= ^=3 | 2hp. 
112 and 

H ” 338 ,,p - 



In each ease V = true airspeed in 
mph. and I’ = lip. per engine at that 
altitude. 

As discussed above, the airspeed in- 
strument in the cockpit reads correctly 
only at sen level (with the exception of 
instrument and installation errors). A 
study of the formulas above will indi- 
cate that the true airspeed is always — 
the speed at sea level 

Instrument or indicated airspeed is true 
speed X (o' 4 ). Tims at each of the 
altitudes shown above, the airplane in- 
strument would read the same, and the 
true airspeed would be greater, as 
shown. 

Examples just given are for only one 
point on the curve of Pi. vs. Pi.. The 
steps arc repeated for representative 
points, as shown in Table I. The values 
are then plotted as shown in Fig. 6, 
where power per engine is plotted vs. 
true airspeed for various altitudes. This 
can also be plotted vs. indicated air- 
(Turn to page 350) 
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Holley Carburetor 
Operating ami Servicing isiSi 


By EDWARD E. THORP 

Explaining a seemingly compli- 
cated device, to keep the engine 
working at its best even when 
conditions are at their worst 


("Phis carburetor is made in several 
-1- models all of which operate on the 
same general principles, the variations 
being in detail. The two models most 
commonlv used on large aircraft engines 
are the Model F which has manual com- 
pensation for altitude and the Model H 
where this compensation is automatic. 
As both models are very similar, with 
the above exception, it will only bo 
necessary to describe Model H. 

All models of Holley aircraft car- 
buretors are equipped with variable 
venturi throttles, and they have several 
advantages for this type of work. 
First of all, icing is almost impossible, 
except under extremely bad circum- 
stances, due to the complete absence of 
any throttle projections in the passages. 
In addition, since any increased throttle 
opening reduces the speed of the air 
flow through the throat, the carburetor 
becomes almost entirely self regulating 
except at higher than commercial alti- 

Fuel Metering and Mixture Control 

Fuel is supplied to the carburetor at 
a pressure of between 6 and 7 lb. per 
sq. in. It flows through the compensator 
venturi and the ball fuel valves and 
into the space between the main fuel 
diaphragms. When the fuel has reached 
the level shown in Fig. 2., the pressure 
moves the diaphragms outwards, shot- 
ting off the flow of fuel as soon as the 
pressure (due to the depth of the fuel) 
is sufficient to overcome the force of 
the spring (not shown) which draws the 
diaphragms together. When the engine 
is in operation the entire space between 
the diaphragms and the space in 
the metering channel are completely 
filled with fuel. During engine opera- 
tion there is no fuel level. The main 
fuel diaphragms serve only to regulate 
the pressure of the fuel and do not con- 
trol the flow in any Way. This control 
is via the metering pin, operated by the 
metering cam, which is connected to 
the throttle controls. The following 
two facts must he clearly understood 
and remembered: (1) The main fuel 
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diaphragms regulate fuel pressure; (2) 
the metering pin controls fuel flow. 

The vent ring, shown above the meter- 
ing channel, is placed between the body 
of the carburetor and the air scoop. Its 
function is to supply all parts requiring 


atmospheric pressure with air at the 
average pressure of that entering the 
carburetor. For this reason its inside 
surface is perforated with a number of 
small holes so that points of local high 
or low pressure in the incoming air 



Fig. 3. "Full rich" position giving heavy fuel flow. Acceleration pump has emptied when throttles were 
opened. Needle valve is open, vent ring pressure is outside fuel diaphragms, and compensator is open. 


stream will not affect the action of the 
carburetor. In high altitude engines, 
the pressure is that of the supercharger, 
instead of being atmospheric. 

To Models “H” and "HA” the sta- 
bilizer valve has been added to provide 
automatic altitude, temperature, ami 
load compensation. It is shown at the 
upper right of Pig. 2 and consists of a 
small slide valve controlled by two 
sealed capsules. Expansion of these cap- 
sules, from temperature or pressure 
changes, operates the slide valve which 
regulates the mixture ratio by changing 
the amount of air admitted to the vari- 
ous parts connected with it. 

The vapor separator removes the fuel 
vapor and air given off by the fuel as the 
atmospheric pressure is reduced at alti- 
tude. The vapor separator is connected 
to the upper part of the main fuel di- 
aphragm chamber. When vapor is formed 
in this chamber, the float drops, opening 

a passage to a point below the throttles, 
where the suction not only draws away 
the vapor hut also causes the chamber 
to be relilled with fuel. Action of the 
float does not interfere with the work 
of the diaphragms, since they are oper 
ated only by fuel pressure, whereas the 
float is affected only by the height of tin 
liquid or the presence of vapor. 

If the carburetor were entirely auto 
luatie, with the exception of the throttle, 
the pilot would he unable to make any 
changes in the mixture which lie might 
think advisable. To permit these changes, 
the manual mixture control has been 
provided. It consists of a small disk 
accurately lapped to tit its sent and 
provided with passages which permit 
the air pressure outside the main fuel 


diaphragms to he varied with regard to 
the suction at the metering pin. At 
“full rich" the connection between these 
two points is closed, resulting in a large 
difference between the pressure outside 
the diaphragms (vent ring pressure) 
and the strong suction at the fuel dis- 
charge nozzle, causing maximum flow. 

At “cruising lean the mixture con- 
trol disk is moved 40 deg. from the full 
rich position so that the chamber out- 
side the diaphragms is connected through 
the stabilizer valve to the suction round 
the metering pin. This reduces the dif- 
ference in pressure between these two 
points, and the fuel flow past the meter- 
ing pin is lessened, resulting in a leaner 
mixture. As the mixture control disk 
is moved farther from the full rich posi- 
t ion it increases the capacity of the air 
passage between the main fuel nuzzle 
and the space between the main fuel 
diaphragms, causing a further reduc- 
tion in the pressure difference between 
these points so decreasing fuel flow. 

Stopping 

Finally, when Ihe mixture control disk 
is moved 80 deg. from full rich, Ihe 
pressure on the l'nel at both the above 
points is equalized ami no fuel flows, 
thus the engine stops. At the same time, 
the pump luck valve is closed by its cam 
(operated by the mixture control lever) 
retaining a full charge of fuel in the 
iieeeleniting diaphragm chamber. 

To assure a full rich mixture at 
higher powers, the power mixture valve 
is used. The space above the upper 
diaphragm is connected to t lie throat 
of the fuel compensator venturi, while 
that below the lower diaphragm carries 


fuel line pressure. When the fuel flow 
is increased, the greater suction from 
the throat of the fuel compensator ven- 
turi causes both diaphragms to compress 
the spring and move the valve which 
shuts off the air flow from the manual 
mixture control. Effect of this action is 
to give full rich mixture until the fuel 
flow is reduced, whereupon the power 
mixture valve resumes its normal open 
position. 

Acceleration is accomplished by means 
of the acceleration pump diaphragm at 
the right of the main fuel diaphragm 
chamber. Normally, the space to the 
left of the diaphragm is tilled with fuel, 
which flows from the main diaphragm 
chamber through the pump inlet cheek 
valve. The right hand side of the 
diaphragm is connected to the space be- 
low Ihe venturi throttles, so that the 
suction from below the closed (or partly 
closed) throttles draws the diaphragm 
to the right and compresses the springs. 
This onuses Ihe diaphragm In draw in a 
lull charge of fuel on its left side. 

When it is desired to accelerate, the 
.sudden opening of the venturi throttles 
reduces Ihe sue! ion behind Ihe di- 
aphragm lo a point where it is over- 
come by the spring pressure, which 
forces the diaphragm to Ihe left and 
sprays fuel through the pump spray 
nozzle until the springs have become 
fully extended. 

The metering pin has a small hole in 
Ihe point which supplies the fuel for 
idling. The amount of suction in the 
center of Ihe metering pin is regulated 
by opening nr closing the idle adjust- 
ment, which admits air from above Ihe 
throttle to the metering pin. Closing 
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Fig. S. "Shut off" position with no fuel flow. Acceleration pump is filled with fuel before 
shut off, pump lock valve closed. Atmospheric pressure is outside diaphragms. For "idle,” 
throttles are opened slightly. 


the idle adjustment will result in a 
richer mixture, duo to the increased 
suction. 

At the left of the main fad dia- 
phragm chamber is the compensator 
diaphragm. The right hand side of this 
diaphragm carries the compensator 
needle valve and is under the same pres- 
sure as the fuel supply line. The space 
on the other side of this diaphragm is 
connected by a passage to the throat 
of the compensator venturi, through 
which the entire fuel supply to the main 
fuel discharge nozzle must flow. 

When the flow is not high — as at 
cruising and low power — the compensa- 
tor needle valve is held closed by the 
pressure of the spring behind it, be- 
cause the difference in pressure between 
Ihe fuel inlet and the compensator ven- 
turi throat is not sufficient to move the 
diaphragm against the action of the 
spring. When, however, the flow of fuel 
is increased, the pressure in the com- 
pensator venturi throat drops slightly 
as long as the fuel is flowing at the 
higher speed. This results in a drop of 
pressure on the left hand side of the 
compensator diaphragm, while the right 
hand side is still exposed to the full 
pressure of the supply line. 

This pressure moves the diaphragm 
to the left and opens the compensator 
needle valve, admitting fuel to the com- 
pensator fuel line and thus enriching 
the mixture. Since the compensator 
spring is calibrated to operate at from 
<i to 7 lb. fuel pressure it is most im- 
portant at higher powers to mamtnm 
this pressure on the fuel supply. At 
the low power the compensator does 
not operate and so is not affected by 
changes in fuel pressure. 

Installation 

It is well to remember that lo those 
unfamiliar witli this carburetor and its 
operation, many engine performance 
defects may appear, at first, to be faults 

of the carburetor. 

There should he no looseness in the 
controls. Tho throttle and mixture con- 
trol levers slionld have full travel with 
spare movement at the hand controls. 
The position of the mixture control 
lever for “cruising lean" should be 
clearly marked, halfway between “full 
rich” and “cut off.” 

All nuts holding the air scoop and 
its screen should be fastened securely. 
Caskets should be used on each side of 
the screen and should be renewed each 
time the joint is broken. Air leaks at 
any part of the scoop will upset the bal- 
ance of the metering forces and cause 
the mixture to he either too rich or too 
lean, depending upon whether the pres- 
sure in the engine compartment is 
higher or lower than that in the scoop. 
The. joint between the carburetor and 
the engine adapter should be carefully 


tightened and gasketed. Any leak at 
this point will cause the mixture to be 
lean, especially at low speeds. When 
running the engine on the test stand 
the air scoop should always be nsed, 
otherwise the slipstream from the pro- 
peller, crossing the vent ring, may cause 
pressures entirely at variance with those 
obtained under working conditions. 

All unnecessary bends should be 


eliminated from tho fuel lines, due to 
the danger of air or vapor locks. The 
system should ho insulated against the 
heat of the engine compartment, which 
is a potential source of vapor trouble. 
On fighter aircraft the gravity type fuel 
selector valve will bleed air into the 
fuel system, if it sticks. This air lock 
has been known to make it impossible 
(Turn to page 293) 
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America’s International Airways Pioneer 



A MERICA'S pioneer in world aviation. Pan 
. American Airways, has expanded from a 
100-mile Key West-to-Havana run in 1927 to 
a 100,000 mile global network today, serving 
far more routes and nations than any other 
international airline. 


The international air routes pioneered by 
Pan American Airways as well as its vast air- 
port facilities, are making vital contributions 
to the United Nations' war effort. 

Texaco is proud of the part it has played in 
furnishing Aviation Gasoline to important sec- 
tions of this great airline. It is proud, too, that— 
More revenue airline miles in the U. S. are 
flown with Texaco Ilian with any other brand. 


A Texaco Aviation Engineer will gladly co- 
operate in the selection of the most suitable 
Texaco Aviation Products for your require- 
ments. Texaco Aviation Products are available 
at leading airports in the 48 States. Phone the 
nearest of more than 2300 Texaco distributing 

The Texas Company, Aviation Division, 135 
East 42nd Street, New York 17, N. Y. 



TEXACO Lubricants and Fuels 

FOR THE AVIATION INDUSTRY 


TEXACO STAR THEATRE EVERY SUNDAY NIGHT - CBS 


Y RETURNING EMPTY DRUMS PROMPTLY 
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MAINTENANCE 



Engineering 
In Airline Maintenance 

Remarkable achievements in revision and maintenance of equipment 
highlight operations by TCA, which has successfully overcome severe 
weather problems as well as war-curtailment of replacements. 


I x EVERY LIVE ORGANIZATION’ there is 
1 a guiding policy that can be recog- 
nized as tile force which makes that 
company what it is. With Trans-Can- 
ada Air Lines it is the department of 
engineering and maintenance — a depart- 
ment which is unique in combining the 
two functions under one head, giving 
equal importance to each rather than 
having one dominated by either the 
other or a less closely related division. 

The reasons behind this are worthy 
of careful study, both for the results 
accomplished and for the men who set 
Ihe machinery in motion. The original 
group has brought a close relationship 
between United Air Lines, Boeing, and 
TCA. A similarity of system between 
United Air Lines and TCA is unmis- 
takable. The experience and achieve- 
ments of Oliver West and P. G. John- 
son (both former TCA men now with 
Boeing Aircraft Co.) in organizing the 
line arc having their influence on manu- 
facturing thought at Boeing jnst as 
surely as it was the other way around 
in the beginning. Problems encoun- 
tered in airline operation arc leading to 
new concepts indicating that the manu- 
facturing field is the logical place to 


anticipate difiieulties which should never 
reach the maintenance shop. 

Circumstances combined to mold 
TCA's activities. A beginning with new 


and standard equipment contributed 
greatly to success. In starting from 
scratch, the original organizers had the 
good sense and control to insist on six 
months of routine operational training 
flights to make all concerned thoroughly 
familiar with equipment and the coun- 
try. Most of this initial flying was done 
on instruments to impress “bush" 
pilots with the importance of precision 
in scheduled airline work. 

Although at first hacking was half 
hearted and the revenue prospects were 
doubtful, national pride in the line and 
an advanced nir-conseiousness charac- 
teristic of Canada soon gave full sup- 
port, which has since covered all costs 
and shown a profit in less than five 

Conditions of climate have imposed 
problems of special and far reaching 



in two parts separable at firewall. 
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Piston ring check fixture for testing accuracy of 
side contact. Application of bluing to ring shows 
(by imprint on fixture, seat, and plunger) the 
extent of contact. Minimum of 62 percent is 



nature which only operating experience 
and ingenuity could solve. This re* 
i|ttired a skillful blend of the aptitude 
and knowledge of veteran “hush” pilots 
and mechanics, plus an organization 
following standardized airline proce- 
dures prescribed for new all-metal air- 

l’or men who had kept planes of odd 
types running individually for years in 
their own way. But after proper organ- 
ization and with experience working 
iu combination with good engineers, 
their record is hard to beat. 

Most important influence was the 
war. In mid-development of the com- 
pany, it cut off nearly all normal sup- 
port in service and parts by the manu- 
facturer of the aircraft, Result was 
that the engineering men had to make 
most parts and changes in order to keep 
the airplanes flying, and it was in every 
sense maintenance engineering from the 
start. Consequently, the base at Win- 
nipeg, Manitoba, is equipped for an 
extraordinary range of work, from 
maintenance and overhaul of ships trav- 
eling a 4,000 ini. line, to winterization, 
modification, redesign, and actual manu- 
facture of many parts of the airplane. 

Among the larger parts which could 
not be obtained were wing flaps, stabil- 
izers, and elevators. To manufacture 
these, rigid steel jigs have been de- 
signed and built in the shop. For the 
wing flaps it was a complicated pieee 
of work, due to the warp of this sec- 
tion, which had to be built into the jig. 


In connection with these flaps, a double 
problem was involved which is typical 
of many changes entailed by winter 
operation. To withstand the impact of 
slush and water at lauding speeds, the 
two inner flap sections on each side had 
to be built of heavier gage stock. For 
this a flap section jig was made up so 
that existing flaps could he strength- 
ened and so replacements could be 
turned out for condemned units. 

When the sections are built, they arc 
united in the large jig which assembles 
the whole unit. Fortunately the flaps 
on both the Lockheed 14 and the Lode- 
star are interchangeable so that only 
one jig is necessary for both. 

Streamlined splash guards on land- 
ing gear shock legs also raised a prob- 
lem. If struck by ice at landing and 
takeoff, the lower portion was too easily 
jammed into the tire, causing dangerous 
ents. These guards have all been short- 
ened to avoid the danger, and the change 
has been recommended for northern- 
operating military craft. 

In spite of protective devices, wing 


slots iced tip under certain conditions, 
iu which case they were more menace 
than aid. They have all been covered, 
with landing technique standardized at 
slightly higher speeds without them. 

The stream of improvements for win- 
der operation is endless. The hot air 
heating system, designed for warmer 
climates, has been extensively altered 
with a new intensifier duet which runs 
clear of the rocker box, spark plug, and 
wires, instead of having these items 
mixed in with the tube, as was the case 
originally. 

In addition, the mixing valve has 
been revised to give an even distribution 
of air to the cabin, and ducts have been 
led into the pilot’s cockpit. The latest 
wrinkle, thought out by Shop Foreman 
McLeod — a man of countless practical 
ideas — is a system of spiral dimpling 
on the intensifier tube, instead of the 
common staggered placement. With 
overlapping spiral indentations, more 
air may be kept in longer contact with 
the heated walls to deliver a greater 
supply of hot air to the mixing valve. 



De-icing system mockup which will standardize insinuations for all TCA 
planes. One central tank is used with a single type ol fluid, with an 
auxiliary pump in case of failure. All leads run to cockpit control panel. 


Crank shaft holding casting made in Canadian National 

foundry. Split inner section is tightened by screw lever, holding 
shaft in place fur assembly. 


AVTATTOX, 


A new carburetor air scoop hns been 
built with an improved sliding shntter 
which is lighter than the original coun- 
terweighted device, and it will not ice 
fast, due to holes in the shutter which 
suck in warm air from the engine. 

One particularly fine example of 
maintenance engineering is an improved 
design for the oil cooler scoop plus a 
jig to build it. The oldet type was of 
one-piece construction, so that when 
the engine was changed the whole air 
scoop had to be detached from the na- 
celle, although the cooler itself was for- 
ward of the firewall. The redesign 
builds the unit in two pieces, separable 
at the firewall so that the cooler comes 
off with the engine and the remainder 
of the scoop and rear fairing docs not 
have to be disturbed. 

Stripping and redesigning of the 
standard passenger seats has yielded a 
saving of 16 lb. per sent, which amounts 
to another passenger's weight on ten 
seats. The old base was discarded, the 
head piece removed, and a new lighter 
framework made up from the original 
material. In present form, ten seats 
can be removed for inspection in 35 
min. Drawings for this design were 
sent in to Lockheed and have been in- 
corporated in later models. 

Greatest achievement was redesign of 
the Lockheed 14's to take the Pratt & 
Whitney twin-row Wasp in place of the 
Hornet. This involved complete re- 
stressing of the aircraft by Chief Engi- 
neer A. E. Ades, with provision to in- 
crease the gross load from 1,705 lb. to 
1,805 lb., which actually gives a greater 
payload than before in spite of greater 
engine weight. The assets are a single 
type of engine to maintain throughout 
the entire system, and smoother and 
more reliable operation due to smaller 
power output per cylinder. 

In engine overhaul not only those 
power plants used on eoinpany planes 
but also quantities of RCAF engines 
pass through the shop, to the number 
of about 100 per month. And the vol- 
ume is still rising. They are almost 
entirely Pratt & Whitney Hornets, 
H- Wasps, or twin-row Wasps. 

Engines sent in for overhaul arrive 
in crates and are unpacked in an outer 
room of the engine and accessories 
building. An overhead hoist raises them 
out of the crates and lowers them for 
mounting on disassembly stands, where 
engines are torn down for cleaning and 
inspection. Immediately adjacent are 
two rows of cleaning tanks, where all 
parts except those of cadmium plate 
are degreased, and painted parts are 
put through stripper tanks to remove 
the finish. Components of any one en- 
gine are tagged with identifying num- 
bers to keep each set together. 

Inspection follows thorough cleaning, 
with magna fluxing of all steel parts. 
(Turn to page 282) 



Engine spray booth where assembled engines are prepared for limited storage. Engine 
assembly stand is modified Northwest Airlines design. It incorporates a rotating mounting 
ring which locks in any position. Frame turns from vertical to horizontal. 



Propeller balancing stands made of sieel beams sank deep in concrete. Hardened steel 
round bars support mandrel, are provided with screw adjustments for perfect level. Low 
moulding on posts eliminates all deflection. 
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FOR SUSTAINED ACCURACY 

The variety of work it handles ... the speed, accuracy, and safety 
of its operation place this new lathe in a class by itself. It combines 
compactness, economy and versatility. With its friction feed auto- 
matic apron and precise construction throughout, this new Logan 
Quick Change Gear Lathe is by every standard a rugged, highly 
adaptable machine of sustained accuracy. Bed ways, for example, 
are precision ground to within .001" of absolute accuracy. Total 
run out of the headstock spindle 12 inches from the bearing is less 
than .001". The lead screw is held to within .002" in 12 inches. All 
moving parts are protected by ball bearings or by self-lubricating 
bronze bearings. As for economy, the new Logan No. 820 quickly 
pays for itself through lowered unit costs. 

LOGAN ENGINEERING COMPANY • Chicago, Illinois 


A NAME TO REMEMBER WHEN YOU THINK OF LATHES 
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Portable Heatable Oil Tank 

• From llic No. 2 Air Observer .School 
in Canada, run by Canadian Ibicihe Air 
Lines, comes details of this handy oil 
tank and pump for ontdoor servicing 
of planes where stationary pumps may 
not be available. To provide for win- 
ter use, an electric resistance heater 
with plng-in connection is built in under 


the tank, so that nil may be raised to 
any desired temperature before taking 
outside. 

Construction is simple, embodying 
two front ends of the eternally rein- 
carnated Model T Ford, with a frame 
and two cross members. Side members 
are 110 in. long, while the reach is 56 
in. long and made of 21 in. square oak. 


Tow bar, of 1J in. pipe, .18 in. long, 
is hinged at the axle and extended be- 
yond to tie into steering rod. 

The tank itself holds 200 gal. and is 
equipped with inlet coupling and valve. 
When open, operation of pump draws 
oil from barrels into tank. With lower 
valve closed, same pump supplies oil 
from tank to plane. 



TCA Engine Paris Harks 

• Well spaced racks for all engine components arc a great aid in 
engine overhaul. As soon as an engine is torn down, cleaned parts 
go on these racks for inspection and repair, with all units of any one 
engine kept together. Engine shown is a Pratt & Whitney twin-row 
1,200 hp. IPasp. 
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RADIO-NOISE FILTERS 

for Aircraft 


They provide excellent noise suppression 
from 200 to 20,000 kc 


These filters help immeasurably in providing the 
high-fidelity radio reception so important in aerial 
warfare. They attenuate radio-noise voltage on air- 
craft electric systems (on circuits with such equip- 
as generators, amplidynes, inverters, and 
dynamotors).They are particularly helpful in systems 
where open wiring is used to save weight. 


• High attenuation characteristic results in excellent 

• Compact and lightweight (For 100-amp rating, shown 
in left foreground above, approx 2 I S lb, measur- 
ing approx 5 by 4 by 2 1 2 Inches) 

• Can be mounted readily in any position 

• Operate efficiently over a wide temperature range 
( — 50 C to 50 C) 

• Comply with U.S. Army Air Forces specifications, in- 
cluding the stringent requirements as to vibration 
and acceleration 

FOR FURTHER DATA on these filters ask your G-E repre- 
sentative for Bulletin GEA-4098, or write to Gen- 
eral Electric Company, Schenectady, New York. 


GENERAL ELECTRIC 
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WRITE FOR YOUR COPY TODAY 


= "...fills a long 
existing gap in 
the aircraft 
engine industry .” 

Quoted from the letter of a leading aircraft 
engine manufacturer, the statement above 
is typical of the reaction in the industry to 
our new Aircraft Piston Ring Manual. 

Illustrated here are several specimen pages 
as examples of the interesting presentation 
of authentic data. Pictures, charts and 
tabulations abound. 

This Muskegon manual is available, without 
obligation, to all who are interested in serv- 
icing aircraft engines. In requesting your 
copy please state your 
position or activity which 
prompts your interest. 

MUSKEGON PISTON RING CO. 

Muskegon, Michigan 
PLANTS AT MUSKEGON AND SPARTA 



TEA Plumbing Jig 

• To carry out standardization ot all cru i • 
attachment:) and connection), Trans Canada Air Lines made 
up a positioning jig for preparation of new tubing. Corre- 
sponding locating fittings are incorporated in engine 
assembly stands, making plumbing installation quick and 
uniform. Devised at Winnipeg base. 


.Southwest Airways Airspeed Indicator Tester 

• Built to cheek air speed indicators and their lines, this 
device will deteet leaks in the valves, lines, or the instru- 
ment. Perfected by Southwest Airways, it consists of a 
previously checked airspeed indicator mounted on a 
handle, with a manual wringer and tubes for building up 
pressure. One end of tube is slipped over indicator outlet 
»n wing and pressure is applied by turning wringer down 
rubber tubing. At each pressure point exerted, indicator 
in plane should match checked indicator on tester. 




INTRODUCING 



PACIFIC ACTUATORS 


This little fellow makes the Bombardier’s shots truer 

Our new warplanes are rapidly eliminating all manual controls and here 

is one of the best new units to help in that job. FOR OIL COOLER FLAPS 


It is a Pacific Model E-1156 trim tab actuator. At finger-tip controlled 
button the pilot regulates the action of his ship and keeps it perfectly 
steady on the bombing run. This small electric actuator takes over the 
manual task of operating the tab in elevator, aileron or rudder. It pro- 
vides linear motion of l!4-in. on its shaft and will operate under tension 
or compression load of 450-lbs. It weighs but 414-lbs. '(approx.) 

This is but one of many complete Actuator units built by Pacific Gear 
Works. Aircraft engineers can find among those already built, tested 
and flown, units which will handle any auxiliary power application in 
modern planes. These units are normally powered by altitude tested 
General Electric motors but can be supplied with hydraulic motors. Our 
engineers are ready to tackle any problem you bring us. 



jft 


PACIFIC GEAR WORKS 

DIVISION WESTERN GEAR WORKS 

COMMERCIAL OFFICES AT: 11181 LONG BEACH BLVD., LYNWOOD, CALIF. 


ASSOCIATED PLANTS. LYN WOOD,SE ATTLE, SAN FRANCISCO 


Grumman F6F '“Hellcat” 
Scores in Combat 


Photos of our Navy's new carrier- or land-based fighter released 
following craft's initial combat success at Marcus Island. 


— 

FLYING EQUIPMENT 
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600 LB. NOZZLE PRESSURE 
EXTINGUISHES FIRES FAST! 
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* Berryloid Aircraft Finishes carry the 
fight to the elements . . .just as thou- 
sands of Berryloid-finished fighters and 
bombers are carrying the war to the 
enemy. For more than a quarter century, 


Berryloid Aircraft Finishes have had 
that aerial superiority that is finding its 
counterpart today on every war front. 
Post-war transport and other aviation users 
will have this same dependable protection. 


BERRY BROTHERS, „c. 

DETROIT, MICHIGAN • WALKERVILLE, ONTARIO 
BOSTON • JERSEY CITY • CINCINNATI • CHICAGO • ST. LOUIS • INGLEWOOD, CALIF. 
MONTREAL 


WINNIPEG • TORONTO 


B E R R Y L O I 

AIRCRAFT FINISHES 





Along the Apron 

• CAB’s study of a four-year recording 


ing and failure of engines of 90 hp. 
and less shows that more than half the 
mishaps could be traced to fuel systems. 
Of 1,731 accidents reported, 962 con- 
cerned fuel, and one-third of these were 
charged to mistakes by pilots. Unde- 
termined causes were responsible for 
403 or nearly one-fourth of the acci- 
dents. Failures in power plant struc- 
tures, ignition systems, miscellaneous 
components, and lubrication systems 
accounted for 20 percent of the mis- 
haps. CAB also reports a downward 
trend in non-air-carrier accidents dur- 
ing 1942. 

While certified and student pilots in- 
creased from 175,828 to 222,280, acci- 
dents dropped from 4,251 to 3,324. 
Private Hying troubles decreased (as 
pleasure living was restricted) but there 

tal accidents in instructional flying.” 
On the whole, however, “the fatal and 
serious-injury accident ratio decreased 
substantially.” In July this year CAB 
received reports of 17 fatal accidents in 
non-air-carrier flying and one in sched- 
uled operations. 

• Graduate Division of New York Uni- 
versity's College of Engineering has 
announced new courses in applied aero- 
dynamics and helicopter theory. . . . 
Following liquidation of NYA, four 
weeks' pre-factory training courses for 


prospective employees of Consolidated 
Vultce have been transferred to Will 
Rogers War Training School, Fort 
Worth. Chamber of Commerce and 
YMCA are helping find accommoda- 
tions for 16-174-yr.-old candidates. Cou- 
vair is also enrolling engineers without 
previous aircraft experience in a pai i 
familiarization course leading to em- 
ployment in design drafting and stress 
analysis groups. 

On Patrol 

• CAP’s program to enlist AAF cadets, 
first assignment given by the War De- 
partment, "has succeeded beyond our 
most optimistic expectations,” National 
Headquarters announces. Enlistment 
figures have not yet been compiled, but 
reports of various drives indicate that 
they will be large. 

In one Tennessee community, for in- 
stance, preparations were made to han- 
dle about 100 candidates at a rally; 
1,100 showed up. In other places, 17- 
and 18-ycar-olds were attracted by 
newspaper advertisements, meetings 
addressed by Army officers, pamphlets 
dropped from planes, and free 15-min. 
flights. Between the time of enrollment 
in the Air Corps Enlisted Reserve and 
induction six months after their 18th 
birthday, the candidates are being en- 
listed as CAP cadets for preliminary 
training in meteorology and avigation. 

• “Detached flights,” composed of a 
minimum of ten members or provisional 
members none of whom is required to 
be a pilot, may be formed in areas 
where there are no established units. 


. m ~ 

CIVIL OPERATION 
AND TRAINING 


Procedure Announced 
For Obtaining Parts 

Forms for obtaining repair and re- 
placement parts for CAP planes in 
active service (“A” category) are be- 
ing distributed through wings and 
regional WPB offices. 

Official procedure is for owners to list, 
on WPB Form 1747, articles they esti- 
mate will be needed for maintenance or 
major overhauls. Requests should be 
specific, i.e. so many spark plugs, so 
much tubing or electrical equipment, 
a windshield of such and such dimen- 
sions. This information, together with 
plane number and ownership data, is 
tiled with WPB Aircraft Priorities 
Branch, which issues a rating. The 
rating is presented to the service opera- 
tor (like ration points) when the plane 
is brought in for repair, and it author- 
izes the issuance of the items requested. 

Form 1747 may be filed by individuals 
or groups of owners. In emergency, 
WPB field men are authorized to issue 
PD1-A, usual form for obtaining parts 
under the Controlled Materials Plan. 
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THUNDERBOLT’S 
OWN BACK YARD! 

airmen know that this is 

best for ground-strafing... others for 

Our back yard is the stratosphere. The 
Republic Thunderbolt is built to fight at 
35.000 feet and up. It protects high-flying 

Powered with a 2,000 horsepower en- 
gine, the Thunderbolt flies at more than 
400 miles an hour, its turbo-supercharger 
assures greatest efficiency in the ratified 
upper air. 

The stratosphere is the strategic area . . . 
the ceiling ... of today’s global air war. 
Because of the higher speeds it permits 
. . . and its freedom from turbulent weather 
, . . the stratosphere will be the favored 
path of tomorrow's high-speed transpor- 
tation. Thus, the high-flying Thunderbolt 
anticipates happier things to eonte. 

Republic Aviation Corporation 
Farmingdale, XewYork— Evansville, Indiana 
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Raid Training in 
The Mediums 

At special transition fields, new pilots are learning to master the 
"Mighty M's " — Marauders and Mitchells, the masters of the Axis. 


BUILDING THE AAF 
PART III 


W HEREVER FLYING MEN GATHER, the 

talk inevitably gets around to two 
streamlined, lethal airplanes that are 
helping pile up yardage for the Air 
Forces’ team. 

The B-2G Martin Marauder and the 
B-25 North American Mitchell inspire 
respectful discussion, for they are the 
kind of devastators around which leg- 
ends and tradition are built. The Air 


Forces’ "Mighty M’s," they look tough 

So that more men may fly these hard- 
punching craft, hundreds of students 
today are assigned to transitional train- 
ing at fields of the AAF Training Com- 
mand. Typical of the new B-25 post- 
graduate schools is that at the La Junta, 
Col., Air Base, where students of the 
two nations which have prime cause 
to hate the Japs are training. Pilots 
of the United States and China inau- 
gurated this new transition school last 
Spring — two days after the first anni- 
versary of Gen. Doolittle’s B-25 raid on 

Although they learned the rudiments 
of twin-engine operation in advanced 


= 

MILITARY 


school, student officers still get a thrill 
when they are introduced to the twin- 
tailed MitcheU. Avigation is empha- 
sized because, like Doolittle’s men, they 
will probably be called on to fly through 
uncharted heavens at night and in 
storms. If the regular avigator is in- 
capacitated, the pilot is trained to take 
over his responsibilities. Thorough 
courses in aircraft and naval vessel 
identification ready the pilot for the 
day he will bring his plane into posi- 
tion for the gunners and bombardiers 
to do their work. To get an “eye” for 



After 33 hr. ground familiarization with Marauder parts and students take ship on cross country flights. “Boot Hill" (seen in 

instruments, plus more hours of takeoffs, landings, and avigation, name of this plane) is cowboy lingo for “cemetery.” 
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LOCKHEED 
P-38 LIGHTNINGS 
is equipped with 
WITTEK AVIATION A 
HOSE CLAMPS ^ 


Flying faster, higher and farther than any enemy 
fighter . . . taking punishment, yet still delivering the 
goods — the Lockheed P-38 Lightning is equipped with 
Wittek Aviation Hose Clamps. Today, as in the past, 
Wittek Aviation Hose Clamps, known as the standard 
of the industry, are being used by the nation's leading 
military aircraft and engine builders. Wittek Manufac- 
turing Co., 4305-15 West 24th Place, Chicago 23, 111. 
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Understanding of flight instruments is 

simplified with this B-25 “phantom panel" 
which can be tilted or rotated to show in. 
strument reading changes at various plane 
attitudes. Capt. George E. Wagoner, assist- 
ant director of academic training, Mather 
Field, Calif., points out a feature of device 
to Maj. Bruce H. Hinton, unit commander. 


ripping' open enemy planes with the 
11 25 ’s fixed machine gains, the students 
at La Junta shoot skeet, practice with 
pneumatic pellet-throwers, and fire .30 
cal. guns on the range. Finally, there 
is instruction in firing guns mounted 
in rear cockpits of specially-rigged 
North American AT-O’s. 

Every member of the Chinese con- 
tingent at La Junta has a long list of 
scores to settle with the Japanese: a 

deaths of relatives or friends. 

“We promise Gen. Doolittle,” says 
their commanding officer, Maj. Lung 
Ming-teh, that “we’ll be coming in be- 
hind him on the trail to Tokyo.” Maj. 
Lung twice has been decorated by Gen- 
eralissimo Chiang Kai-shek personally, 
once for dive-bombing the Japs more 
than 20 times,- again for shooting down 
five enemy planes. 

At Laughlin Field, in Texas’ Rio 
Grande Valley near the border town of 
Del Rio, other AAF men are getting 
acquainted with the Marauder in one 
of the Training Command's B-26 tran- 
sition centers. This swift medium 
bomber calls for a carefully graduated 
nine-weeks of transition. The first 33 
hrs. of training, spent on the ground, 
familiarizes the students with the plane’s 
various parts, also with its instrument 
panel’s multitude of devices. 

Approximately half of the future 
3/oraader-men’s daily work is taken up 
( Turn to page 305) 
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FLYING HIGH today depends on good head work on the 
ground. Broaching has played a large part in the feats of 
aeronautics in the air and on the ground. It has made 
possible an interchangeability of parts unequaled in the 
industrial history of this or any other country. It has 
made possible practically unlimited supply of parts avail- 
able within a short while of change of design. Take for 
example, the propeller hub: — The new type variable pitch 
propeller was still in blueprint stages when broaching was 
called into the picture. 

"Could a more than goodly number of these hard 
steel hubs be turned out with exact precision within a 

Before the first hand machined hub had finished its 
test, a set of broaches had been designed and made which 
would spline the inside of the hub to an exacting toler- 
ance in few minutes precision operation. The first plane 
props using this hub were raising the dust in Africa 
months ahead of schedule. Due to broaching's ability for 
high speed precision production the ten thousandth hub 
more than met the "specs" 

More and more of the fifty thousand vital parts that 
go to make up the flying wonders of today are being 
broached. By broaching as by no other method of ma- 
chining can you get Primary Production Precision — it's 
broaching today. 



KEEP POSTED OlV 
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Products & Practices 



your letterhead, and mail. There is no cost, no obligation. 
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INFORMATION TIPS 


Toledo, are shown m folder from company. 


Presses, Pumps IT 

Pressures from 10 to 200 tons on small 
areas for die sinking, straightening, or 

of hydraulic laboratory presses. With 
electric or steam heated platens they can 
also be used for manual hot molding. 
Bulletin 3.50-A from Watson-Stillman, 
Roselle, N. J., illustrates various models 
of these presses, and Bulletin 250-A shows 
the company's line of hydraulic pressure 
pumps available from three to 200 lip. 
Spot Welder 18 

Operating, mechanical, and electrical 
features and performance graphs of press 
spot welder for aluminum and its alloys 
are pictured in booklet from Sciaky Bros., 
Chicago, 111. 


PLASTICS 

Plastocele IT 

Looscleaf Plaslacele Handbook, pre- 
pared with numerous illustrations by 
Plastics Dept., E. I. du Pont dc Nemours, 
Arlington, X. J., gives descriptions and 
engineering statistics on Plastacele cellu- 
lose acetate sheets. Topics covered are 
applications, forms, shapes, and sizes, care 
and handling, fabricating, sawing, shear- 
ing and breaking, blanking and punching. 


Non-Metollle Materials . . 20 

tio substances for various engineering and 
product purposes are illustrated in bul- 
letin published by Continental-Diamond 
Fibre Co., Newark, Del. It also contains 
charts showing suitable applications of 
these substances and their specific prop- 


Tooling 21 

Bulletins and engineering data have 
been compiled by Machine & Tool Design- 
ing Co., Philadelphia, showing further 
applications of the “Formrite” method 
of toolmaking with chemical materials 
which solidify in molds without shrink- 
age at room temperatures. 


Molding 22 

Imperial Molded Products Corp., Chi- 
cago, has issued folder with comparative 
table of characteristics of various com- 
pression-molded plastics. Also illustrated 
are company’s custom molding facilities. 
Tubing 23 

Elmer E. Mills Corp., Chicago, pre- 
sents, in 40-page booklet, list of physical 
properties of its plastic tubing, chart of 
properties of various injection-molded 
plastics, and illustrated descriptions of 
molding processes and various types of 
plastic compositions. 


ELECTRICAL 

Magnetometers 24 

Illustrations, general descriptions, oper- 
ating directions, and calibrations of two 
types of magnetometers arc given in Bul- 
letins No. 90 and No. 91 prepared by 
Waugh Laboratories, New York City. 
Models are designed for magnetic control 
of airframes and for determining magnetic 
fields in materials, members, and parts. 

Switches 25 

Ten types of small electric switches 
suitable for aircraft applications arc 
shown in folder prepared by Aero Elec- 
tric C'o., Cleveland. Contained arc speci- 
fications, blueprints, and capacities. 

Connectors 26 

Twelve types of DP electrical rack and 

from Cannon Electric Development Co., 
Los Angeles. Listed arc general uses; 
construction features; face, sectional, and 
rear view drawings; and tables of con- 
tacts, capacities, and assembled weight. 

Catalog 27 

Thomas & Betts Co., Elizabeth, N. J., 
has revised and expanded Airerafl Catalog 
No. ;)fi on its electrical connectors for 
aircraft wiring to include three sections 
on terminals and one each on bonding 

Maintenance 28 

Handbook offered by Ideal Commutator 
Dresser Co., Sycamore, 111., contains SS 

and generators in constant efficient opera- 
tion without dismantling. 

FiHing Chart 2» 

Pocket-size card prepared by Union Air- 
craft Products Corp., New York City, 
shows range of fittings, dimensions, and 
part numbers of standard AN conduit 


MANAGEMENT & EMPLOYEES 

Tax Deduction Device 30 

George S. May Co., Chicago, is dis- 
tributing free its "Deduct-O-Grapil,” a 
stiff paper, book-sized calculator. When 

status, wage range, and pay period it 
automatically shows the amount of his 
tax deduction. 

Waste Reduction 31 

Enlisting Employees tn Waste Reduc- 
tion, latest publication of Policyholders 
Service Bureau, Metropolitan Life Insur- 
ance Co., New Y’ork City, reports methods 
used by several companies to gain em- 
ployee support and contains check lists 
of points of mutual employee-management 
interest and cooperation. 

Report Guide 32 

Among literature available from Alex- 
ander Hamilton Institute, New Y’ork, is 
72-page guide book, Ho w lo Prepare an 
Engineering Report, especially written 
for technical men. 


Incentive Suggestions 33 

Navy Dept, announces publication of 
booklet. Ideas Thai Work lo Win, con- 

war spirit, reducing absenteeism and re- 
jections, and qualifying for the “E” award. 

Shin Protection 34 

Seven suggestions to workers on skin 
protection have been printed ou card suit- 
able for posting on washroom walls by 
Quaker Chemical Products Corp., Cou- 
sliohocken, Pa. 

IDEAS & SERVICES 

Materials Conservation 35 

Latest materials conservation broadside 
issued through Army, Navy and WPB 
Aircraft Production Board gives examples 

savings through new manuiaoturing proc- 


Plane Tires 36 

Airplane Tire Seel ion, made for inser- 
tion in its aeronautical manual by B. F. 
Goodrich, Akron, contains charts of sizes, 
types, dimensions, weights, low and high 
pressure capacities, loads, and inflation 
of non-skid and smooth auxiliary and 
landing wheel tires. 

Air Transport 37 

Sources of information and literature 
published by airlines on various phases of 
operation arc listed in folder compiled 
by United Air Lines School and College 
Service, Palmer House, Chicago. 

Bibliography 38 

Bibliography prepared by U. S. Forest 
Products Laboratory, Madison, Wis., lists 
magazine articles on preparation of woods 
and uses of woods in various forms, in- 
cluding a special section on molding, 
glueing, and effects of temperature changes 
on plywoods. 

Hose, Sheet Material 39 

Manufacture, applications, dimensions, 
and specifications of chemical resistant 

kets. washers, etc., made from -Resisto- 
flex PVA.” a synthetic resin, arc compiled 
in aircraft catalogue by Rcsistollex Corp.. 
Belleville, N. J. 


O Announcements of new machine 
tools, shop equipr ent, and acces- 
sories are invited for inclusion in 
these columns. In writing, em- 
phasis upon aviation industry ap- 
plications of newly-marketed items 
is desirable, and wherever possible, 
glossy-print photos should be en- 
closed for illustration. Manufac- 
turers should address New Prod- 
ucts Editor, AVIATION, 330 W. 
42nd St., New York City. 
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Latest Machine Tools 


Vertical Miller 40 

Model 2-20V vertical milling machine 
introduced by Kent-Owens Machine Co., 
Toledo, has 42xl2-in. table traveling 20 
in. on bed with automatic cycle. Table 
can be ted automaticallv, traversed in 
either direction, automatically slopped 
during travel, and reversed at either end 
of its stroke. Three eohiinn heights per- 
mit gaps of 10, 12, or 14 in. with 4-in. 
vertical quill adjustments. Driving mech- 



anism, involving three sets of gears, has 
nnti-tnction bearings and automatic 
lubrication. Standard spindle speed 
range is 04 lo SOU rpm. with ranges of 
32 to 428 and 96 to 1,248 available. Table 
travel can be adjusted separately for 
both directions so that feed rate can be 
faster in one direction than the other. — 
Aviation', Art,, ’43. 

Tube Extruder. 41 

Special design of supporting platen 
and container holder ill centerline o# 
container is reported by Schloemann 
Engineering Corp., Pittsburgh, to reduce 
frequency with which its tube extrusion 


- 

NEW PRODUCTS 


presses have lo be readjusted lo pro- 
duce uniform wall thickness. Keys in 
container lit in ways in housing permit- 
ting container housing to expand evenly. 
Platen and container holder expand and 
contract in constant alignment with cen- 
terline of eold press stem section. — 
Aviation, Orl., '43. 

Finish Grinder 42 

Designed to eliminate need for tem- 
plates in the finish grinding of profiles 



on circular and flat form tools, gages, 
earns, dies, etc., new machine made by 




fa 



DURABLE. Proof against boiling or 
cold water, dry heat, cold, mold 
and bacteria, organic solvents. 
NON-ACID. Does not weaken wood 
fibres adjacent to the glue line. 

WIDE RANGE OF SETTING TEMPERA- 
TURES. 70° F. and up for softwoods, 
110° F. and up for hardwoods. 
NON-CRAZING, LOW SHRINKAGE due 

to its low water content and par- 
ticular molecular construction. 

LONG PERMISSIBLE ASSEMBLY PERIOD. 
LOW PRESSURES ADEQUATE. 
ADAPTABLE — to joint gluing, lam- 
inating, hot-pressing, bag-gluing. 



JUST PRINTED-new Technical Bulletin 
104a— Eight pages, complete details on 
mixing, spreading, pressing, testing of 
Cascophen LT-67. Keep up to date. Send 
for your copy. Address: Casein Company 
of America, Dept. A - 10, 350 Madison 
Avenue, New York 17, N. Y. 

CASCO (casein) 
CASCAMITE (area resin) 
CASCOPHEN (phenol resin) 

to meet all aircraft specifications 
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We hate war, hut we hate dictators more. Right now, helping to exterminate 
phoney supermen who fight to dominate the world is our main job. Reliable 
Springs by the millions have gone into vital combat and war production equip- 
ment of all types. Reliable workers, both men and women, have given valiantly 
and unstintingly of their strength to help turn out more and better springs — 
faster and faster. The urgency of this huge task has literally kept our people’s 
noses to the grinders, their hands, eyes, minds, attuned to the coilers, formers, 
testers, and all the other equipment of fine spring-making. The result is springs 
of extreme precision and almost incredible accuracy in action, under the 
excessive stresses of war. 

The school of war is a tough school. When Peace again prevails, Reliable 
will lie even better prepared than before, to serve your customary requirements. 

0L, - • 

THE RELIABLE SPRING & WIRE FORMS CO. 

3167 Fulton Rd., Cleveland, O. Representatives in Principal Cities 


YOU CAN RELY ON 


"Reliable Sprinqs 

N ROUND AND FIAT ” CUTS HOOKS * SENDS 


NEW PRODUCTS 


Sheffield Corp., Dayton, employs 50-to-l 
pantograph and microscope. As oper- 
ator follows 50 to 1 scale drawing 
with pantograph, microscope with cross- 
haired lens follows according to shape 

wheel, adjustable to any desired angle, 
so that its cutting edge works toward 
point marked by crosshairs; this posi- 
tion corresponds to that of pantograph 
stylus. Accuracy is said to be unaffected 
by grinding wheel wear and obtainable 
to .0003 in. Layout size 20 in. sq. per- 
mits single setting grinding area 0.400x 
0.400 in. Work accommodation is 10 in. 
wide by 4 in. thick, and stock can be 
stacked up to 2 in. high for making 
identical parts. Used in reverse, ma- 
chine will make 50-to-l layout drawings 
from parts with unknown profiles. — 
Aviation, Oct., '43. 


Trimming Press 43 

Said to be one of largest ever built, 
this 2,000-ton mechanical trimming 
press, reports E. W. Bliss Co., Brook- 
lyn, is capable of handling average run 
of forgings from 33,000-lb.-capacit.v 
hammer. Triple gearing and twin drive 


ute. Frame is four-piece, tie-rod con- 
struction. Air friction dutch is multiple 
disk flywheel type, and brake lias electric 
push-button control. Specifications: Air 
counterbalanced slide stroke 24 in.; 
slmt-hcight adjustment distance (top of 
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The principal factors that must be considered in 
any attempt to prevent the decarburization of steel 
are the steel analysis, temperature and time of 
heat treatment and the furnace atmosphere. 

All of them are subject to modification, or con- 
trol, as a means of prevention. But since changes 
in steel analysis, or in temperature and time of 
treatment are often impractical, the furnace atmos- 
phere offers the best general point of attack. 

If the furnaces in use are basically unsuitable, 
the best method of correcting the trouble is to re- 
place them with controlled atmosphere furnaces 
carefully selected to meet individual requirements. 


If this cannot be done, an analysis of the furnace 
atmospheres should be made to determine whether 
or not carbon dioxide or water vapor are present. 
If they are, one remedy consists of installing 
auxiliary equipment to eliminate the C0 2 , and to 
reduce the H 2 0 to the lowest possible level. 

There is another method that may work if light 
scale on treated parts is not objectionable. This 
consists in using a slightly oxidizing atmosphere 
(2-5%). Decarburization of certain high carbon 
and tool steels is virtually eliminated. The method 
is safe to try with steels that do not require temper- 
atures over 1600° F. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 



MOLYBDIC OXIDE, BRIQUETTED OR CANNED • 
FERROMOLYBDENUM • "CALCIUM MOLYBDATE" 


Cl i m ax Mo^yhae nffm Wpany 

500 Fifth Avenue • Hew York City 

IBWEifcd Xw>-' ■■■ ■■ 
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JLou want capacitors that can stand up and take it. The 
well-nigh flawless record of Tobe Capacitors as to “re- 
turns” proves they have that outstanding requirement 
of durability. 

This quality is built into each and every Tobe Capacitor 
by advanced engineering practices and production meth- 
ods. And their rating is always an "understatement”. 
Shown here is the Tobe Oilmite Capacitor. Filled and 
impregnated with mineral oil it is used as a filter con- 
denser in war equipment. The new hold-down bracket 
permits inverted or upright terminals, with wiring either 
underneath or on top of chassis. 


RAT1N 6S .05 to 2.0 mf d. 600 V.D.C. 

.05 mid. to 1.0 mid. 1,000 V.D.C. 

STANDARD CAPACITY TOLERANCE. = 10% 


TEST VOLTAGE 
GROUND TEST 
SHUNT RESISTANCE 


Twice D.C rating 
2,500 Volts, D.C. 

.05 to 0.1 mfd. 20,000 megohms. 
.25 to 0.5 mfd. 12,000 megohms. 
1.0 to 2.0 mfd. 12,000 megohms. 
‘ ‘ "'0 cycles— .002 tc ' 


MOUNTING HOLE CENTERS ll/ 2 


Width Zg ", length 1-5/16", height 2>/4” 



A SMALL PART IN VICTORY TODAY- A BIG PART IN INDUSTRY TOMORROW 
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bed to slide with -stroke down) 42 in.; 
slide area F to BXH to L 87x60 in.; bed 
area F to BXR to L 98x72 in.; weight 
450,000 lb. — A viation, Oct., ’43. 

Aluminum Welder 44 

Progressive .Welder Co., Detroit, has 
designed rocker ana machine for con- 
denser-discharge welding of an.v com- 
bination of two thicknesses of 24ST 




Alclad sheet from 0.016 to 0.081 in. at 
rates between 1,000 and 2,0(10 spots per 
hour including point dressing time. Rigid 
machine design is stated to reduce fre- 
quency of point dressings. Throat depth 
is adjustable from 36 to 42 in., ami 
upper arm retracts for insertion of 
flanged work, bower arm can be ad- 
justed 10 in. vertically. Refrigerated 
electrodes can be installed at extra cost. 
Pancake transformers, rated at maxi- 
mum of 3,000 v., can be tapped for dif- 
ferent turn ratios by special switch. 
Standard equipment includes solenoid 
valves for controlling air meehanism, air 
pressure gages, regulating valves, air line 
lubricator, and dual shrouded operating 
treadle. — Aviation, Oct., ‘43. 

Punching Unit 45 

Type AA hole punching unit intro- 
duced by Wales-Strippit Oorp., North 
Tomtwanda* N. Y., has either single or 
triple spring stripping guide assembly 
for metals .076 and 4-in. thick. On stamp- 
ing presses unit is mounted on a tem- 
plate; on press brakes on adapters 
clamped to rail. — Aviation, Oct., ’43. 

Spot Welder 46 

Automatic control of pressure, weld, 
hold, ami off time and speed up to lit) 
strokes per min. is reported feature of 
press type spot welder P-20 of Pier 
Equipment Mfg. Co., Benton Harbor, 
Mich. Variations are provided in cycle. 
Air cylinder, which can he regulated by 
valve, supplies pressure for upper elec- 
trode. Eight-point selector switch ad- 
justs current from half to full maximum. 
Two capacities, 20 and 30 KVA., are 
made with 12- or 24-in. throats.— Avia- 
tion, Oct.. ’43. 


THE CANNON “DP" 

The 40 contacts in the DPR, shown above, present a “force 
problem” iq disconnecting which is solved by the geared bail. 
It is especially desirable in cramped or inaccessible quarters. 
The DP series of connectors has been developed exclusively 
by Cannon, in conjunction with airline engineering personnel, 
for communications work in planes and tanks. Cannon DFs 
are the highest development in electrical connectors of the 
self-aligning type for use where space is limited and connec- 
tions must be made speedily and with absolute certainty. 



Cannon DP-D. Available with insert ar- 
rangements of 12 to 32 contacts ... 10, 
15, 40 amp, and from one to four co- 
axials. A "quick change” connector. 


panel type although equally adaptable 
to radio rack assembly. Has no stand- 


n CANNON DP CONNECTORS 

gives general information and description of parts, appli- 
cations as well as dimensional sketches and tabular 
matter. Write Dept. A-U0, Cannon Electric Develop- 
ment Company, Los Angeles, California. 




CANNON ELECTRIC 

Cannon Electric Development Co., Los Angeles, Calif. 

Canadian Factory and Engineering Office: Cannon Electric Ce., ltd., Toronto 


REPRESENTATIVES IN PRINCIPAL CITIES— CONSULT TOUR LOCAL TELEPHONE BOOK 
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Shop Equipment & Accessories 


Generator, Regulator 47 

Eclipse-Pioneer Div., Bendix Aviation 
Corp., Teterboro, N. J., has developed 
two new aircraft electrical products, one 
a high speed generator, other a carbon 
pile voltage regulator. Designed after 
AAF specification P-2, generator (illus- 
trated) can be used on auxiliary or main 
engines. It will deliver rated load of 200 
amp. at 30 v. or 6 lew. over speed range 
of less than 5,000 to 10,000 rpm. Three- 


quarters rated output is available at 
4,400 rpm. Cooling air from integral fan 
circulates through hollow armature 
shaft. Interpole and compensating coils, 
which develop auxiliary magnetic fields, 
help prevent sparking at brushes. Gen- 
erator weights 36 lb. Frame measures 
12 A in. with 6 in. dia. Type 1042 volt- 
age regulator consists of stack of carbon 
disks upon which pressure is raised or 
lowered by leaf springs controlled by 
an electro-magnet. This action varies 




Planet Production 

WITH 

SKILSAW TOOLS 

on the job! 




• Put SKILSAW TOOLS on 
your “bottleneck” jobs 
and watch them boost 
your plane production! That’s what 
fast-working SKILSAW TOOLS are 
already doing in countless plants from 
f speeding up tough 


coast to coast . . . speeding up tough 
“skin-drilling" . . . surfacing /wr/cr on 
wood, metals and compositions . . 
sa 7 n S quicker in shipping room 
extra speed on “skin-Aifling" jobs, and on production lines. 

SKILSAW BELT SANDERS— Speed’ SKILSAW TOOLS are lighter, 

up all sanding and surfacing jobs more compact, more powerful, 
in pauern shops and assembly lines. That’s why thev handle easier, do 


NEW PRODUCTS 


resistance of stack which is connected 
in generator Held circuit. Magnet; is actu- 
ated by voltage generated. Regulator is 
designed for 24-v. aircraft systems with 



generators in single or parallel and 
rated from 1.5 to 6 kw. It can also be 
used with 30 v. generator requiring 
resistance range of .7 to 55 ohms if maxi- 
mum wattage does not exceed 75 con- 
tinuously. Operation at 100 w. is possi- 
ble where regulator can be blast-cooled. 
Said to vary no more than .2 v., regulator 
weighs 2.6 lb., measures 4ftx4Aix3J in. 
— Aviation, Oct., ’43. 


"Alloy" Plastic 48 

Plastic which can be given various 
characteristics — hardness, softness, elas- 
ticity, toughness, freedom from magnetic 
attraction — has been introduced by 
Emeloid Co., Arlington, N. J. It is re- 
ported suitable for usual machining and 
finishing operations. — Aviation, Oct., 
’43. 

Tracing Projector 49 

Now on market is new model projector 
equipped with 2 in. dia. condenser, J 
in. larger than type previously ottered 
by maker, George Scherr Co., New York 
City. Bigger condenser permits use of 
larger low-power lenses; 10X magnifica- 
tion is 1§ in. dia., 20X ii in dia. Other 
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available magnifications arc 31JX, 5tl.\, 
62JX, and 100X. Streamlining and im- 
proved ventilation have been designed 
into enclosed head and lamp house, and 
spiral gears are used in focusing.— 
Aviation, Oct., ’43. 

Rivet Gun 50 

Goodyear Aircraft Corp., Akron, an- 
nounces light, quick heating gut for ex- 
plosive rivets. Low voltage and high 



amperage power is conducted to high re- 
sistance metal tip when operator squeezes 
trigger, beating tip and detonating rivet. 
— Aviation, Oct., ’43. 

Elevating Table 51 

Hydraulic table for elevating work to 
desired height with maximum load of 
2,000 Hi, now incorporates following 
features: Floor lock to preveut move- 
ment on casters; spring-balanced towing 
handle; device permitting top fo be ro- 
tated and locked each 15 deg. through- 
out circle: collapsible bars to contain 
work on tabic top; and two-speed hy- 
draulic foot pump. Standard size made 
by Lyon-Raymond Corp., Greene, N. Y.. 
has top 30 in. square and elevating 
range of 29 to 43 in. — Aviation, Oct., 


Rotable Transformer 52 

Developed by Kollsman Instrument 
Div., Square D Co., Elmhurst, N. Y.. 
rotable transformer for electronic de- 
vices weighs 10 oz. and has an over-all 
length of less than 3 in. Operating on 



The 


PISTON RINGS 
for TOP-FLIGHT 
PERFORMANCE 


That excelling quality of U. S. Super -Positive 
Piston Rings in the high performance of Amer- 
ica’s warplanes stems from the ’positive’ con- 
trols in their every production process. From 
pattern and casting through to the most rigid 
final inspections our aim has been and always 
will be — to produce Super -Positives that help 
make America’s warplanes vehicles of victory. 


For Ring Conditions 
Favoring Peak Performance . . 


, Use U: S. Super-Positives 

U. S. HAMMERED PISTON RING CO., INC. 

STIRLING, NEW JERSEY. U. S. A. 
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Prompt Delivery! 

ON THESE WESTINGHOUSE WELDERS 


X^Stin^llOUSC WELDERS 
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cither 32 v. 60 cycle or 110 v. 400 cycle 
a.c. power supply, transformer can be 
rotated continuously at speeds up to 
1,800 rpm. Voltage various from 0 to 
193 according to position of rotator on 
an input of 110 v. — Aviation, Oct., ’43. 

Parachute Testing 53 

Ifiehle Testing Machine Div., Ameri- 
can Machine and Metals, East Moline, 
111., has manufactured hydraulic de- 



NEW PRODUCTS 


bender which is guaranteed to ,001-in. 
tolerance on duplicating work. Forming 
nose is reversible, and 35-in. operating 
leverage can he increased to 80 in. De- 
vice's capacity is A in. round cold-rolled 
steel bar, formed cold to 1 in. radii or 
larger. Net weight, according to O’Neil- 
Irwin Mfg. Co., Minneapolis, is 215 lb. 
— Aviation, Oct., ’43. 

Rivet Gun Kit 56 

Cherry Rivet Co., Los Angeles, is 
producing a field service kit for work on 
its blind rivets. Principal items in kit 
are: G-10 hand gun for use where air 
pressure is not available, right angle 
adapter for spots that cannot be reached 
in a straight pull, pulling heads for 
countersink and brazier type rivets i, 
5/32, and 3/16 in. dia. Extra mom- 
mended equipment is a pair of flat 

self-plugging rivets. Kit contains in- 
structions and measures 235x71x2 3/16 
in. — Aviation, Oct., ’43. 

Grinding Fixture 57 

Robert H. Clark Co., Los Angeles, an- 
nounces thread-tool grinding fixture for 




For continuous-duty, mass 
production welding where a large 
number of operators can work in 
a small area, specify Westing- 
house Constant-Potential Multi- 
ple-Operator Sets. Welding con- 
trol panels can be assembled in 
banks or used singly. Operating 
power factor, where synchronous 
motor drives are used, will aver- 
age 80% leading. Over-all effi- 
ciency is 45%. 



Operator 'control panels are 
available in single and two- 
operator types. Current range is 
150, 200; 250 and 300 amperes. 
Same range for each operator on 
two-operator types. Dripproof 
enclosures. For latest literature, 
write to Westinghouse Electric 
8s Mfg. Co., East Pittsburgh, 
Pa., Dept. 7-N. j-90177 

\Vestindhouse 

Qp WELDERS 


. . . OFFICES EVERYWHERE 
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NEW DURAL I 


BULKHEAD FITTINGS 


FOR PRESSURE CABINS 


EARLY DELIVERY ASSURED 


Hartwell's new Dural bulkhead hose 
fittings-AN 846, 848, 849-are avail- 
able in thread diameters ranging 
from Vi' to 1W. These fittings pro- 
vide a thread relief space, one and 
one-half threads widc-between the 
shoulder and first thread-to permit 
the lock nut to be tightened against 
a thin bulkhead partition. An extra 
thread allows for partitions of vary- 
ing thickness. 


Special tooling, inspection after each 
operation, and final inspection be- 
fore shipment are enabling us to 
hold close thread tolerances and i. d. 
and o. d. dimensions. All fittings, ex- 
cept those made from barstock, are 
pressure tested. 

We also manufacture the AN 840- 
847 series and are tooted to produce 
fittings front manganese bronze as 


HARTWELL AVIATION SUPPLY COMPANY 


Aircraft Production Parts 

3417 CRENSHAW BOUIEVABD, IOS ANGELES, 14 • DAllAS. TEXAS-DETBOIT, MICH.- KANSAS CIIY. KAN. 


Film Dryer 

In use in battle theaters, dryer for 
aerial photographic film is said to be 
many times faster and to save critical 
alloys through construction of zinc- 
coated metal. Parts include electric 



heating unit, variable-speed motor, filt- 
ers, and blower which supplies 2,000 ft. 
of air per min. Developed by AAF 
Wright Field technicians, and Lau 
Blower Co., Dayton, dryer handles film 
to !H in. wide and 210 ft. long. — 
Aviation, Oct., ’43. 

Transformer 59 

Announcement of a new moisture and 
dust proof transformer that meets all 
Navy and other specifications for her- 
metic sealing is made by Peerless Elec- 
trical Products Co., Los Angeles. Glass 
and porcelain insulators with metal 
bands are soldered into transformer 
case, which is of cold drawn, copper- 
plated steel, and thus become an in- 
tegral part of the ease. — Aviation, 
Oct., '43. 

Service Spoon 60 

Among cowling and fuselage mainte- 
nance tools of New Britain Machine 
Co., New Britain, Conn., is long turret 
top spoon. Hammer-forged from alloy 
spring steel, it can be used in driving, 
prying, or dinging. Faces are ground 
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and polished, and end of blade can be 
used for calking. Tool weighs 3J lb.; 
blade measures l|x5jxfl> with l£-in. 
handle. Over-all length is 10 in. — Avia- 
tion, Oct., ’43. 


Cutting Oil Joint 61 

For supplying cutting oils or coolants 
tc the insides of materials being bored 
or reamed, Johnson Corp., Three liivers, 
Mich., is producing a rotary pressure 
joint which circulates oil to the part 
through spindle of a turret lathe. The 
joint, which compensates for misaligned 
piping, has no packed stuffing box. 
There are two graphite rings, and pres- 
sure within joint itself acts as sealing 
force. — Aviation, Oct., '43. 

"Mushroom" Insert 62 

Designed for fastening in plastics, 
plywood, aluminum, etc., insert made by 
Marco Co., Wilmington, is fixed in place 
with hand tool conforming to taper of 
the insert itself. Pressing down on tool, 
“mushrooms” bottom of insert fan-wise 
and locks it in material. — Aviation, 
Oct., ’43. 


Snap Gage 63 

Limit snap gage No. 1618, offered by 
Greenfield Tap and Die Corp., Green- 
field, Mass., features extended lower 



anvil. It is said to facilitate gaging 
work in machine, as well as inspection, 
by permitting work to be located and 
leveled before moving towards “go” and 
“no go" anvils when measuring diameters 
and lengths. — Aviation, Oct., ’43. 

Turret Lathes 64 

Libby Div.. International Machine 
Tool Corp., Indianapolis, announces 
new line of heavy duty turret lathes 
in five sizes incorporating different 
spindle bores for various types of work. 


Elliptical chutes in center of the bed 
direct chips to back of machines for 
easy removal. With spindle controlled 
by lever on headstock which operates 
clutch and spindle brake simultaneously, 
machine's eight available speeds arc 
controlled by throe level's, and 16 speeds 
are available when models are equipped 
with two-speed (900 and 1,800 rpm.) 
motors. Standard motor is either 1,500 
or 1,800 rpm. of various horsepower 
depending upon size of lathe. Eight 
reversible feeds are provided for each 
of nine lever positions on selective gear 
box, making a total of 72 changes from 


NEW PRODUCTS 


.007 to .500 in. for cutting standard 
thread, including 71 and 111, from 2 to 
128. Available models of these ma- 
chines have capacities of 56 and 72 in., 
and extra bed lengths can be furnished 
in 2, 3, 4, 5, and 6 ft. Each face of 



DOUBLE CHECK 

3hsuM accurate springs 



Accurate is more than an ordinary source of 

science of building springs and wireforms — 
which, today, are virtually precision instruments. This 
is a job requiring exacting control from specifications 
through final inspection. Experience, “know-how”, 

course, play their important part in producing 
Accurate quality and service. By combining its special 
knowledge with that of your own engineers. Accurate 
help you whip problems before they occur. 


r4ecufwZe 


eSptuncjA 
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the turret has an automatic stop for 
controlling feed to predetermined di- 
mensions. Cross sliding hexagon turret 
has single cutter boring bars and forged 


tools and, when set off center, can pro- 
duce any desired diameter. This turret 
can bore and face while the square tur- 
ret finishes the outside diameter thus 
saving machining time. Bearings, shafts, 
and gears arc lubricated by a com- 
bined force and splash system, and posi- 
tive displacement coolant pump is driven 
by an extension shaft from the rapid 
transverse unit.. Chucks are available 

For hydraulic chucks there is furnished 
a rotating hydraulic cylinder for pres- 
sures up to 500 psi. — Aviation, Oct., 
’43. 



Make GRAYBAR Your 


• Your local Graybar Representative 
can relieve you of detail and follow-up 
on the delivery status of hundreds of 
different electrical items . . . especially 
the production items used in the wiring 
systems of your planes. A single contact 
“via Graybar” carries through to lead- 
ing electrical suppliers all over the coun- 
try. Delivery schedules can be coordi- 
nated on all the electrical products that 
go together in use. For this specialized 
aircraft service, just call Graybar. 


GraybaR 


BATTERIES 

BELLS 

BUZZERS 

CABLE 

CONDUIT 

CONNECTORS 

FUSES 

INSTRUMENTS 

LAMPS 

MOTORS 

RADIO 

RELAYS 

SWITCHES 

TELEPHONES 

TERMINALS 

TUBING 

WIRE 



Hook Scraper 65 

New hook scraper burring tool with a 
safety shield to protect fingers and hands 
from jagged edges of material is an- 



nounced by Aircraft Tools, Los Angeles. 
Manufactured in two sizes, scraper has 
oval shield built into shank where it joins 
handle. It is made of hardened steel and 
has V notch at end of shank. — Aviation, 
Oct., '43. 


D.C. Generator 66 

Permanent magnet field is feature of 
small direct current generator for tacho- 
meters and circuit control. Magnets are 
made of Alnico II. Output voltage is 
linear with speed within one percent aud 
equal within one percent in either direc- 
tion of rotation; power delivered is ap- 
proximately 2 v. per 100 rpm. Maker 
Eastern Air Devices, Brooklyn, lists in- 
ternal resistance as 230 ohms and re- 
quired rotation torque ns less than 
j oz.-in. Silver instead of copper corn- 

low speed installations. Weight is 20 
oz., mounting ring diameter 2 5/16 in., 
and over-all length of alnminum housing 
34 in. — Aviation, Oct., ’43. 


Plastic Drill 67 

Plastic housing and handle contribute 
to lightness (1 lb. 12 oz.) of new pneu- 
matic drill operating at 2,500 rpm. With 
over-all length of 6J in., it will accom- 
modate bits of 4, ft, i and A in. Built- 
in visible oiler enables operator to check 



lubrication, states maker, Aro Equip- 
ment Corp., Bryan, Ohio.— Aviation, 
Oct., '43. 
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Acheson Colloids Corporation will 
give a S25.00 War Bond to each 
oi Iho 5 people who submit com- 

gether with tho 5 beat letleia on 
lhc question. "Why is dag colloi- 
dal graphite important in the 
manufacture and/or use ol each 
of Iho products pictured here?" 
(1) State business connections (no 
one in Iho graphite lield or their 
families is eligible). (2) All entries 
must be legible. (3) All entries 
must state the publication in which 
the advertisement was soon. (4) En- 
tries must be postmarked not later 
than November IS. 1943. (S) In 
case of ties, duplicate awards will 
be made. (6) Entries become the 
property of the Acheson Colloids 
Corp. (7) Tho verdict of the judges 
will bo final. 


The sluds or bolls which hold Ihe cylinder head of a gasoline engine 
after a period of use are apl to slick so lighlly that it is necessary lo 
drill them oul when lhey have io be removed— Ihis due io ihe heal of 
operation and corrosion. Lamp bulbs subject io ihe sail air near ihe sea 
or io chemical vapors often slick in Iheir sockets so lightly ihal lhey 
cannot be removed without being destroyed. The same is true of pipe 
threads, gaskets, deep-sea diving equipment and aviators' oxygen helmets 
—in fact, any melal-to-melal contact subject lo heat and corrosion. 

All this difficulty can be eliminated by treating screw threads and metal 
surfaces with dag colloidal graphite when they are assembled. Tighter 
connections are thus available and sticking or freezing are prevented. 



dag colloidal graphite is also used lo keep molten glass from slicking 
lo glass molds and to facilitate the removal of adhesive from machines 
used lo manufacture corrugated box-board. 


Write for Bulletin 422H on the use of dag Colloidal Graphite as a 
Parting Compound. This bulletin discusses dag Colloidal Graphite 
for screw threads, lamp bulbs, its application to aviation and deep sea 
diving equipment— also its use in the glass industry, in the foundry, 
and in the rubber industry. 
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The air is not only a highway, it is away of life. With 
improvements crowding each other in our stepped-up 
war production, the regular use of the air road for travel 
is awaiting only the approaching peace. 

We, at Fleetwings, are preparing for that time with 
every plane we help to build. We think it will be a grand 
world to live in when breakfast in Europe can follow a 
dinner with the family at home . . . when friends a 
together. Don't you? 


Air is a road. For a million or more years birds laid their 
wings to its surface, sole owners and occupiers of its 
vastness. Only in recent times has man discovered some 
of its secrets — learned to apply them to flight. 

A boy and a kite put them to work and the kite rides 
the air road, tugging at the string— urging the boy to 
think and dare. A youth in a glider, observing thermal 
laws, rises on the warm-air updrafts — glides to a feather 
landing. A man in a motored plane turns the air into 
synthetic wind that pushes him skyward. All three share 
a simple secret. It is this: the surface of the air road is 
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FLEETWINGS 


pioneers toitli parts 
and hydraulic 
equipment 



Propeller De-Icer 68 

Developed by Wright Field and 
Dr. Louis Mariek (photo) of II. S. 
Rubber Co., New York City, new device 
to prevent formation of ice on propeller 



blades employs a conducting rubber 
known as Uskon attached to blade lead- 
ing edge. Through addition of certain 
chemicals, rubber is made to conduct 
electricity, thus generating enough heat 
to prevent icing. — Aviation, Oel., '43. 



Sealed Switches 69 

Bakelite switch cases sealed to keep 
out dirt, dust, and oil are announced by 
Allied Control Co., New York City, to 
have these characteristics: Contact ar- 
rangements single pole, single throw- 
contact ratings, noninductive, 50 amp. 
at 12 and 24 v., d.c. and 110 v.. a.c.; 
plunger travel differential .006 to .012 
in.; over-travel .050 to .070 in. at max. 
pressure; vibration 10 G horizontal or 
vertical; weight 5 oz.; dimensions 
113x118x1.18 in. — Aviation, Oct., '43. 


Airplane Jack 70 

Features incorporated in mechanical 
jack for lifting planes when servicing 
wings and landing gear, says Duff-Nor- 
ton Mfg. Co.. Pittsburgh, include wheels 
of 6 in. dia. for moving jack from place 
to place, steel screw raising mechanism, 
safety lock to prevent accidental lower- 
ing, and governor on lowering mech- 
anism with thumb screw for controlling 
descending speed. With capacity of 18 
tons, jack is 44 in. high when closed. 76 
in. when raised. — A viation, Oct., ’43. 


FLEETWINGS 1 ' 

Division of Kaiser Cargo, Inc. 

BRISTOL - PENNSYLVANIA [ 


Fuse Post 71 

Electric welding of side terminals to 
metal shell of fuse extractor posts has 
been found to form a connection which 
vibration will not loosen, according to 


A 


NEW PRODUCTS 


Littelfuse, Inc., Chicago. Company’s 
new post for radio, relay, rectifier, 
and other circuits up to 15 amp. 
has blaek bakelite molded body 
and knob, latter holding fuse. Special 
grip keeps fuse from dropping out. 
Other features permit screwdriver or 
finger operation, visual inspection of 
fuse, and protection against leakage. — 
Aviation, Oct., ’43. 

Drill Chuck 72 

Changing drills, eountersiuks, and 
other tools while motor is running is 
possible with new chuck by sliding back 
an outer sleeve which releases a centrif- 
ugal lock. When new tool is inserted 
sleeve is snapped back into position. 
Centering is designed to be automatic 
and positive, and adapters are available 
for drill sizes from lb to & in., letter 
sizes A to K, and wire drills from 1 to 
till. Manufactured by R. M. Wright Co., 
Royal Oak, Mich. — Aviation. Oct., ’43. 

Division Tester 73 

For checking spaeings in gears, cam- 
shafts. index plates, or other circular 
parts new division tester designed by 
Engis Equipment Co., Chicago, consists 
of master circle and miscroscope units. 
Part to be measured (outline in photo) 
is attached to master circle, which is cen- 



tered by radial screws and dial indicator. 
Set and focused by rack and pinion, 
microscope gives complete reading with- 
in eyepiece. — Aviation, Oct., '43. 
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for producing "AN" Standard Fittings 


Producing fittings for tubing and pipe has 
been Grinnell's job for over 60 years. 

The specialized skill built up over these 
many years plus up-to-the-minute production 
equipment enables this company to offer the 
finest facilities for supplying "AN" fittings 
in war-demand quantities. 

We may be able to help you. Write 
Grinnell Company, Inc., Executive Offices, 
Providence, Rhode Island. 


GRINNELL 

WHENEVER PIPING IS INVOLVBD 
ntSiSBreneh Warehouses and Sales Offices In Principal Citi 


Countersink Setter 74 

Micrometer stop countersinks are be- 
ing produced by Aero Tool Co., Bur- 
bank, Calif., with split keepers which 
give positive set to retainer collar bear- 


ings. This locking is designed to pro- 
long accuracy, company stating vibra- 
tion will not loosen bearing retainer and 
thus damage tool or material. Force is 
directed evenly toward center of shaft, 
and unit ean lie taken apart by hand. — 
Aviatiox, Oct., ’43. 


Cable Splicer 75 

Improved design wrought iron cable 
splicer with manganese bronze fittings is 
announced by Mechanics Engineering 
Co., Jackson, Mich. Bushings and thim- 
bles are held in jaws by a sprocket chain 
and adjustments in chain are made by 
setting and locking a button. Bulging is 
controlled by chain as splicer is tightened 
around bushing. Splicer can he bolted 
to bench or held in hand or vise.— 
Aviatiox. Oct., '43. 


Gyro Transformer 76 

Designed specifically to permit simul- 
taneous operation of gym-liorizons and 
directional gyros, new single- to three- 
phase transformer can be used on planes 
with 400-cvcle, 115-v., single-phase in- 
verters. From inverter's single-phase in- 
put, it provides necessary three-phase 
operating current. Manufacturer, Gen- 
eral Electric Co., Schenectady, says it 
will bring gyro motor to full speed in 
14 min. at 25 deg. C. Dimensions are 
21ix2$x2* in. and weight 8 oz.— 
Aviatiox, Oct., ’43. 
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NEW PRODUCTS 


Writing Tool 77 

About size of a fountain pen, electric 
writing tool made by Breuer Electric 
Mfg. Co., Chicago, can be used for mark- 
ing brass, glass, plastics, wood, hard rub- 
ber, aluminum, steel, and bronze. Used 
like a pencil, it operates from 115-130 
v., 50-60 cycle a.c. power and is adjust- 
able for deep or shallow cuts. Models 
are available for light or heavy work. — 
Aviatiox, Oct., ’43. 


Aircraft Motors 78 

U. S. Electrical Motors, Los Angeles, 
announces development of line of high 
frequency electric aircraft motors with 
llangcs for mounting on pumps, blowers, 
netuaters, and other equipment. Operat- 
ing on tliree-pha.se alternating current of 
400 c., various models deliver from £ to 
15 lip. Motors can be provided with in- 
termittent and continuous duty ratings 
and synchronous speeds of 6,000, 8,000, 
and 12,000 rpm.; lower speeds ore possi- 
ble through integral gears. Housings are 
magnesium alloy and windings station- 
ary. — Aviatiox, Oct., ’43. 


Classroom Wind Tunnel 79 

For classroom demonstration, model 
wind tunnel has conventional honeycomb 
to straighten airflow, side windows for 



viewing performance of part being 
tested, and means for statically bal- 
ancing model after which forces, auto- 
matically counterbalanced, are indicated 
in ounces on lift and drag dials. Models 
can be set for various angles of attack. 
Measuring approximately 26x27x41 in., 
tunnel is supplied with special propeller 
which can be driven by 1,750-rpm. J- to 
J-hp. motor, or wind can be supplied by 
any 16-in. electric fan. Made by Comet 
Model Airplane & Supply Co., Chicago. 
— Aviatiox, Oct., ’43. 



. . . when rumps 

MUST GET GOING FAST! 


Not an instant to waste! It takes quick action to fight 
roaring flames — or to stop rising water! That's when 
portable pump units, powered by quick-starting 
gasoline engines, get into quick action. Another of the 
many standard and special assignments for hundreds 
of thousands of rugged, dependable Briggs & Stratton 
engines now doing valiant duty with our armed forces. 


Briggs & Stratton 4-cycle, air-cool- 
ed gasoline engines are now being 
produced for hundreds of wartime 
uses. The same high quality and 
the same precision that have built 
for Briggs & Stratton an interna- 
tional recognition as making "the 
world's Bnest air-cooled gasoline 
engines,” are maintained regard- 
less of new production peaks. 
Soldiers, sailors and fliers have 
now joined the millions of civilian 
users in proclaiming, “It’s powered 
right — when it’s powered by 
Briggs & Stratton.” 

BRIGGS & STRATTON CORP. 
gUftu, MILWAUKEE I, WISCONSIN. U. S. A. 
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Welding Flux 80 

New flux, 16 GH, for specialized weld- 
ing of thin gage strips, sheets, tubes, 
etc., of stainless steel and other high 
alloy chromium-bearing metals is an- 
nounced by Solar Aircraft Co., San 
Diego. In addition to higher melting 
point, 16 GH is stated to have improved 
adhesive quality and to help prevent 
oxidation and carbon pick-up. Tests in- 
dicate that it protects rod from oxida- 
tion and that it can also be used to pro- 
mote metal flow on stainless steel and 
other high chromium welding rods. Flux 


may be applied several hours before 
welding and holds fast despite frequent 
handling without use of shellac. It quali- 
fies under appropriate Army and Navy 
specifications and is suitable with most 
welding processes including oxyacety- 
lene, atomic hydrogen arc, metallic arc, 
and heliarc. — A viation, Oct., ’43. 


Shock-Proof Relays 81 

Series SP radio and aircraft relays de- 
signed to withstand shocks and vibration 




have armatures to operate in any posi- 
tion. Steel armature frame and core are 
heat treated after fabrication. Bakelite 
molded base measures 2fxl 1/12 in. 
Steel parts are cadmium-plated, and con- 
tact springs tinned or silver-plated. Di- 
rect and alternating current models arc 
manufactured by Potter and Brumfield 
Mfg. Co., Princeton, Ind. Non-induction 
load is 5 amp. at 110 v., 60 cycles. — 
Aviation, Oct., '43. 


Rheostat Assemblies 82 

Combinations of rheostats made up in 
tandem and mounted in steel frames by 
Ohmite Mfg. Co., Chicago, range in ca- 
pacity from 25 to 1,000 w. and diameter 
from 1 9/16 to 12 in. They are insulated 
for controlling several circuits simul- 
taneously or phases of one circuit 
through single knob. Concentrically lo- 
cated knolis permit separate operation 
of two rheostats in eases where one is 
used as a vernier for other or where 
necessary to conserve panel space. Tan- 
dem rheostats are also manufactured 
with taper windings and same resistance 
ranges as individual units. — Aviation, 
Oct., ’43. 

Spark Plug Tester 83 

Self-contained portable spark plug 
tester consists of hand or motor driven 
magneto, gap setting tool, and hand op- 
erated pressure test bomb, latter supple- 
mented by small detachable bottle of 
carbon dioxide said to make possible 
cheeking over 1,000 plugs without re- 
filling. Electric motor is J hp., 110 v., ae. 
With gages, adapters, wrenches, and 
forming and adjusting tool — also fur- 
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Buy Tail Wheels.Jail Wheel Tires & Tubes 


the GENERAL wav 





The General Tire & Rubber Company’s complete ahead-of-the-field 
line of military and commercial type tail wheels is backed by 
General's long, practical experience in the manufacture of aircraft 
wheels, brakes, tires and allied aviation products . . . 

General tail wheels are rugged, built to take as much abuse as main 
landing wheels . . . yet they’re light — for increased payload! 
Designed to meet Army, Navy and C. A. A. specifications . . . General 
tail wheels and tires alike have proved their superiority in action 
on every type of aircraft and in tests run at General’s own completely 
equipped laboratories as well as in extensive tests by leading users. 
A case in point was the way the General Twin-Bead tail wheel tire 
stood up . . . where single bead tires failed ... in sideload tests run 
by a large, eastern aircraft company. General’s Twin-Bead feature 
provides extra- grip on the wheel rim! 


IN ONE PACKAGE! When you buy 

GENERAL’S tire-tube-wheel combination 
you eliminate need for extra storage space 
. . . avoid unnecessary inventory . . . save 
production and maintenance time, cut costs 
and at the same time get the quality design 
that counts! 



GENERAL Military and Commercial type 
tail wheels are fabricated from aluminum 
or magnesium alloy castings. Precision ma- 
chined . . . fitted with tapered roller bearings. 
Both tapered and straight axles. Designed 
and built to A.A.F. Spec. No. 25272. (Easily 
removable dust-proof cover equipment.) 



So it’s good news that today General 
has production facilities available for 
immediate delivery on General t' 
tubes and wheels. For further informa- 
tion write or wire — Aviation Division 

THE GENERAL TIRE & RUBBER COMPANY • AKRON, OHIO 
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★ One of our customers 
was striving to produce 
more oxygen cylinders for 
the Army and Navy. Floor 
space limitations had set a 
production ceiling of (cen- 
sored) per month. The fin- 
ished cylinders had to be 
painted, and the paint al- 
lowed to dry. 

A Lamson engineer, work- 
ing with company officials, 
suggested two Overhead 
Conveyors, realigning their 
operations and installing 
Infra-red drying overhead, 
there being no room else- 
where. They are now get- 
ting six years’ production in 
one — with less clutter on the 
floor — and with 10 % less 
help! 


LAMSON CORPORATION 

SYRACUSE, N. Y. 

Makers of CONVEYORS and PNEUMATIC DISPATCH TUBES 


nished by maker, Airplane Mfg. and 
Supply Corp., North Hollywood, Calif. 
— unit including portable metal box 
weighs about 80 lbs. — A viation, 
Oct., '43. 


Engine Heater 84 

Carried like a suitcase, 38-lb. portable 
engine heater made by York Heat Div., 
Thos. Shipley, York, Pa., produces 90,- 



000 Btu. per hr. from high-test aviation 
gasoline. It is stated to make possible 
starting of 2, 000-lip. engine at -20 deg. 
F. in 15 min. — A viation, Oct., '43. 


Pilot Light 85 

For grounded panels, new scries of 
pilot lights are about 2 in. long and can 
be mounted on 1-iu. centers. Bulb can 



be changed by unscrewing jewel holder. 
Light is ventilated and available with 
plane or faceted jewels from Gothard 
Mfg. Co., Springfield, 111 .— Aviation, 
Oct.. '43. 


Battery Charger 86 

Among types of battery chargers 
made by Selenium Rectifier Div., Fed- 
eral Telephone and Radio Corp., East 
Newark, N. J., are low voltage models 
for aircraft. They are portable, have a 
wide charging range rate control, and 
can be provided with snitches for shift- 
ing from 6 to 12 v. Rectifier unit auto- 
matically reduees charging current as 
batten - voltage increases. — A viation, 
Oct,, ’43. 


AVIATION, October, 1943 


THAT "POP-OFF” MECHLIN OUT! 




"Mechlins” are trouble makers for men 
who handle wrenches. And, mister, here’s a 
"Mechlin” who gets in more than his share of dirty work. 

^The gent we’re exposing is "POP-OFF", so dubbed 
cause he’s in there pitching to have sockets and attach- 
ments fall off ordinary wrench handles. 

And man — when a socket pops off into hot machinery, 
or a complex assembly — or onto workmen below — 
there’s trouble and damage ahead and the air is blue! 

"P0P-0FF’S” ENEMY IS BLACKHAWK’S "L0CK-0N” 
There’s no need to put up with this trouble. Enjoy the 
great advantages of detachable, interchangeable socket 
wrenches without worrying about combinations coming 
apart accidentally! 

Blackhawk Socket Wrenches are unlike ordinary wrenches. 
They have a patented, built-in device called "Lock-On” 
that clicks sockets, handles and attachments 
rigid combinations. No set-screw devices 
friction grip! Then, to disengage — simply 
press a small built-in button with your 
thumb, and pull. For speed and safety’s 
sake insist in having these features. 

A Product of BLACKHAWK MFG. CO. 


BLACKHAWK 

WRENCH SPECIALISTS 
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^w.ALTITUDE 



Wilh its highly supercharged 
2,000 - horsepower engine, the 
Navy’s Vought Corsair operates 
at extremely high altitudes. 
From this commanding position, 
Corsair pilots are pouncing on 
the enemy with deadly effect. 


CHANCE VOUGHT AIRCRAFT 
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Eight Washington Agencies Have Another Try, 
But Manpower Shortage Is Still to Be Solved 


Washington (Aviation Bu- 
reau)— The West Coast War 
Manpower Program, promul- 
gated Sept, 15 by War Mobil- 
ization Director James F. 
Byrnes, apparently is already 
doomed, according to both 
government and industry offi- 
cials. (An analysis of the pro- 
gram appears on page 110 of 

Washington's effort to extri- 
cate production goals from a 
crisis which was foreseen has 
resulted in a mass of orders 

daily. A careful reading of 
the Byrnes directive, however, 
shows that C. E. Wilson, ex- 
ecutive vice-chairman of WPB, 
is boss in the West Coast sit- 
uation. )ust as he is in the 
over-all aircraft program. He 
can follow the Byrnes pro- 
gram or not. The industry has 
confidence in him. His great- 
est handicap is that the White 
House saw fit to step in and 
write the directive which ap- 
pears to be a corrective meas- 
ure taken over his head. 

Actually, the seeds of this 


trouble were sown before Mr. 
Wilson's time. Most accepted 
opinion is that too much of 
the war program is on the 
Coast. One prospective reme- 
dial measure is to move some 
of it out. 

Principal objections of the 
industry to the new program 
are that eight different fed- 
eral agencies are involved; 

to which manufacturers may 
appeal for final decision; and 
that the vital problem of la- 

unsolved. 

Main objective of the 
scheme is to combine federal 
authority (up to a point) 
with local knowledge through 
creation of Area Production 
Urgency Committees compris- 
ing both federal agency and 

War Manpower Commission is 
given responsibility for supply 
and distribution of labor 
while the War Production 
Board is charged with adjust- 
ing production programs to 
available labor. 


OWI Issues Summary 
Of ASC Operations 

"At the start of the final 
phase of the Tunisian cam- 
paign only 19 AAF planes were 
kept out of combat for lack 
of parts,” the OWI reveals in 
a summary of the work of the 
Air Service Command. "ASC's 
present overseas record." OWI 
continues, "is approximately 5 
percent of our planes grounded 
for lack of spares." 

Among ASC's duties, OWI 
lists the supplying, repairing, 
overhauling of all AAF planes 
throughout the world; the 
training of personnel; the 
preparation of planes for ship- 
ment overseas (as a rule fight- 
ers are shipped) ; the final in- 
spection and modification of 
planes flown overseas; the 
final inspection of Lend-Lease 
planes consigned to Central 
and Latin America; and the 
carriage of cargo by the 39th 
Air Freight Wing which loads 
Transport Command planes 
and operates to 117 points 


along the Army's 50,000-mi. 
transport system in the U. S. 

guardians," says the com- 
manding officer, Maj. Gen. 
Walter H. Frank, “of the men 
who wear the silver wings." 

This task has resulted in 
the creation of “11 main sup- 
ply and maintenance depots 
and some 300 subdepots and 
specialized depots in this 
country and numerous similar 
installations in the theaters of 
operation," OWI says. "Per- 
sonnel consists of approxi- 
mately 300.000 civilians and 
tens of thousands of officers 
and enlisted men." Among 
their jobs with ASC, which 
was separated from the Ma- 
teriel Command and activated 
as a separate AAF branch on 
Oct. 17, 1941, are the ware- 
housing and handling of some 
400,000 separate items of 
maintenance and repair — ten 
times the number listed in a 
large mail order catalog— for 
the 143 types of aircraft made 
in this country, and the re- 


porting of unsatisfactory plane 
parts and characteristics. 
These reports are issued as 
three types of technical 
orders: “immediate," "As 

Soon as Possible," and “As 
Soon as Practicable." The 
first two types must be made 
before a plane can be sent 


Marshall Says Bombing 
May Be “Decisive Factor" 

Anglo-American air attack 
on Germany “gives promise of 
being a decisive factor in the 
ultimate destruction of the 
German citadel," says Gen. 
George C. Marshall. Army 
Chief of Staff, in his biennial 
report to the Secretary of 
War. 

He reports that the "vio- 
lence of the German fighter 
reaction to our daylight at- 
tacks is convincing evidence" 
of their results. "The enemy 

technique or accept the emas- 
culation of his industries and 
his fighter command." 

The General's report dis- 
closes that on July 1 more 
than 1,000 heavy bombers were 
based in Great Britain. Their 
attacks, he states, have forced 
the enemy to increase produc- 
tion of fighters at the expense 


of bombers and withdraw 
planes from the Russian front 
for the Western front. 

"The net result was that 
the Germans were unable to 
conduct any sustained offen- 
sives this summer in Russia 
or build up sufficient strength 
in the central Mediterranean 
to oppose the Allied offensive.” 

Our war on the Japs Is ac- 
companied by heavy destruc- 
tion of their ships and planes. 
"This attrition must present 
an appalling problem for the 
enemy high command." 

have expanded about 12.000 
percent and the air forces 
proper about 3.500 percent. 


WTS Contract Relief 

As much relief as possible 
will be given War Training 
Service contractors from in- 
equalities of the contractual 
and license clauses, and rene- 
gotiation will be employed in 
rectifying losses, National Avi- 
ation Training Assn, under- 
stands from John P. Morris, 
WTS director, who addressed 
the organization’s recent Chi- 
cago region meeting. 

CAB Chairman L. Welch 
Pogue has been announced as 
speaker at the association's 
national convention Dec. 2-4 
in St. Louis. 
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Aviation Curbing Enemy Land and Sea Power; 
Arnold Drops Hints on Coming U.S. Bombers 


Washington (Aviation Bu- 
reau) — Superiority of Allied 
aviation, now secure on all war 
fronts, seems to be the main 
reason for increasing weak- 
ness of both Japs and Ger- 

Gen. Marshall, Army Chief 
of Staff, says the Nazis were 
unable to sustain a strong of- 
fensive on the Russian front 
because they lacked fighter 
strength. 

An INS dispatch from Brit- 
ain quotes top AAP officers as 
estimating that only 26 per- 
cent of Germany’s single-en- 
gine fighters are in the East, 
that 55 percent are opposing 
the Allies across the Channel, 
and that the rest are in the 
Mediterranean theater. 

Bulk of the Italian fleet 
escaped because the Germans 
did not have enough aviation 
to stop it. Col. John Jestyn 
Llewellin, chairman of the 
British Supply Council, said in 
Washington recently that the 
Italian surrender ultimately 
will enable the Allies to dou- 
ble the weight of bombs 


At a recent press conference 
in England, Gen. Arnold said 
that Hitler can have no hope 
of moving his war industries 
out of reach of our heavy 
bombers. He indicated that 
our two new super-heavies 
would be in the fight in the 
"near future." They will dwarf 
our present Flying Fort- 
resses" he wrote in Army 
Ordnance, and be able to 
carry a bomb load across the 
Atlantic and then return 
without stopping. It is re- 
ported that they will be built 
by Boeing while Consolidated 
will continue to concentrate 
on Liberators. The new planes 
Gen. Arnold pictures will bris- 
tle with multiple-gun turrets 
controlled from sighting sta- 

The AAP chief warned air- 
men to expect new resistance 
tactics from the Germans who 
are now desperate. In reply, 
he said, we would use "can- 
non rockets” or whatever is 
necessary to get the target. 
This could mean a sort of 
rocket “bazooka" which would 
throw missiles a consider- 
able distance ahead of the 
bombers. 

The Nazis recently tried a 
type of saturation defense. 
Their fighters came at our 
bombers, wing-to-wing, hop- 
ing to smother the attackers 
in concentrated fire and get in 
close enough to cut down the 
Allied planes. Resulting high 
losses to the enemy indicated 
the tactic was not successful. 

According to General Ar- 
nold, our new heavy bombers 
will be used first, not against 
Japan as previous opinion had 
indicated, but against Ger- 


A new high rate of releas- 

a recent attack on Berlin, 
when 1,000 tons were let go 
in 20 min. One-thousand 
plane raids are still only oc- 
casional, more than a year 
after the first one; but load 
capacities have been aug- 

AAP officials in England 
claim that it alone is sending 
3,000-man attacks into the air, 
tieing up 1,000,000 men on 
Nazi A-A guns, radio locators, 
and other necessary defense 
and putting 10,000,000 people 
on the alert and off their jobs. 

The Japs have put a new 
fighter in the field, succeeding 
the Zero, with heavier armor, 
more powerful in-line liquid- 
cooled engine, and more guns. 
It somewhat resembles the P- 
40 and P-51, but has a stubby 

Since the Marcus Island at- 
tack by our Navy, nearest hit 
yet since the bombing of Jap- 
anese cities, opinion is that 
our powerful carrier force will 
soon dash in at vital points in 
the Nippon empire, without 
waiting for bases in China. 
At the same time, the Allies 
are building up a steamroller 
drive that will go into China 
by way of the Burma back 
door, with gasoline and other 
supplies to operate bases in 
China. Until that is done, no 
effective number of aircraft 
can be accommodated by the 
Chinese. 


Canadian Notes 

By James Montagncs 

Latest report shows that 
strength of the RCAP is now 
more than 200,000, including 
nearly 13,000 in the Women's 
Division, as compared to a to- 
tal prewar enrollment of 4,000. 

RCAP aircrews serving with 
RAP squadrons form 25 per- 
cent of the latter’s flying 
strength. This does not in- 
clude RCAP squadrons oper- 
ating in the United Kingdom 
and elsewhere. There are 32 
all-Canadian squadrons al- 
ready organized and six more 
being activated. For every 
RCAP aircrew member in a 
Canadian unit overseas there 
are now eleven in RAP units. 
The proportion of RCAP to 
RAF will increase rapidly, ac- 
cording to Air Marshal Harold 
Edwards, commanding the 
RCAF overseas. Projected av- 
erage strength of RCAP home 
establishment during the fis- 
cal year ending Mar. 31, 1944, 
is approximately 35,000. 

Production of the Avro Lan- 
caster, deHavilland Mosquito, 
and Curtiss Helldiver will in- 
crease steadily, says a report 


by the Department of Muni- 
tions and Supply. Parts of the 
Canadian Lancaster have been 
made interchangeable with 
those made in Britain through 
use of optical instruments in 

ufacturing industry is working 
on nine types of aircraft and, 
later this year, expects to be 
building a tran3-ocean cargo 
plane. Design of a four-engine 
transport has been begun. 

Aircraft factories and com- 
ponent parts plants now em- 
ploy over 100,000 workers, more 
than 25 percent of them 
women. Strategically located 
overhaul shops recondition 200 
planes and 800 engines every 
month. The manpower mar- 
ket, however, is tightening. 
Boeing, Ltd., which employs 
near'y 8,000 men and women 
in Vancouver, is considering 
establishing branches in Brit- 
ish Columbia to secure 1,000 
more workers to complete its 
$100,000,000 in orders. 

Trans-Canada Air Lines re- 
ports July express poundage 
more than doubled to 73,994 
lb. compared to July, 1942. 
Passengers increased from 9,- 
440 to 13,468 during the year 
and mail from 192,971 to 316,- 
547 lb. Third daily flights 
have been inaugurated on the 
New York-Toronto and Mont- 
real-, Toronto-, and Ottawa 

Government’s National Re- 
search Council, reporting on 
activities since the start of 
the war, mentions use of ex- 


haust heat in propeller, wing, 
and windshield de-icing. Much 
work has also been done on 
the substitution of molded ply- 
wood for duralumin and steel, 
resulting in extensive use of 
wood in the Avro Anson and 
deHavilland Mosquito. Some 
promising compounds were 
also found tor reducing the 
deposit of frost on grounded 

Pilots under 40 yr. of age 
employed by companies mak- 
ing up Canadian Pacific Air 
Lines now have a compulsory 
pension scheme. The monthly 
contribution is 5 percent of 
the salary deducted at the 
source. Retirement is set for 
60 yr. but can be made ap- 
plicable at 55. Pension pay- 
ments will be based on aver- 
age earnings over period of 
service, or on the average for 
the last ten years, whichever 
is higher. 
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The Washington 
Windsock 


By BLAINE STUBBLEFIELD 


Warm: A most estimable aeronautics laboratory was 
experimenting with engine heat for de-icing the wings. 
Engineers went up to watch it work. Things got too hot, 
the wings began to curl — and the engineers got down 
from there in a hurry. 

First thing done by the NACA’s new helicopter committee 
was a check on the dictionary for correct pronunciation. 
Grover Loening, chairman, says it's kell-ilt, not heel-ili. 
And so does Mr. Sikorsky, who ought to know. 

Improved avigation instruments and skill are making 
possible bigger raids during low visibility. Overcast blacks 
out the sights of flak gunners, as well as those of the 
enemy fighters. Answer, it's said, is that everything will 
be "seen” with radio locators by that time. 

Looking at the list of proposed new air routes, we were 
amazed to observe that Enterprise. Ore., is left out. The 
CAB has been feeling harried about the flood of applica- 
tions. Their troubles haven't started. Walt till the home 
town boys really get going. 

A group of Senators told the Administration, in effect, 
that Congress would help write the international postwar 
air transport program. But the Executive is chief of for- 
eign relations, and his office has more power than ever. 
The Administration leans toward a pro-British bilateral 
deal; Congress wants a multi-lateral world-wide setup. 

Don't worry about the effect of such talk as the Truman 
report on Rtlot morale. A manufacturer of a fighter tells 
us that U. S. pilots are not afraid to fly any airplane. In 
fact, they complain unless they get to hop the hottest 
ones. One of them twisted an airframe in a manner 
unexplainable to any engineer — did it in the air. They 
forget to let down wheels, buzz-saw the runways with 
their props, then go back up. They do things with air- 
planes that designers never dreamed of. 

Navy blimpmen are reporting schools of fish to fishermen. 
Another postwar job for aviation: Learn to fly a blimp! 
Be a fish finder! 

First, Alaska mushers gave way to the barnstorm flyers. 
Now these mountain-top-contact airmen are also on their 
way out as the CAB prepares to move in with an admin- 
istrative office. Twenty-one operators, recently granted 
certificates, are doing important military work, and some 
may get additional airplanes. Alaska. Hawaii, and Puerto 
Rico are all under U. S. domestic air regulations. 

England's reply to the free competition policy expressed 
by the body of U. S. airlines is that not one of the 
European countries among the United Nations will be in 
a position to compete for some time after the war, due to 
"sacrifices made in the common cause.” This reply is made 
by the Joint Air Transport Committee, which recommends 
instead that each country have its fair allotted quantum 
of airways, and that England and the United States have 
parity, in terms of a mutually acceptable yardstick. 
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Aviation Manufacturing 


WPB Sweats Over Termination Machinery; 
Only New Law Will Satisfy Some Manufacturers 


Washington (Aviation Bu- 
reau) — Conceivable early ces- 
sation of hostilities in Europe 
and continuous war order cut- 
backs give rise to increasing 
concern over termination of 
contracts. WPB’s Procurement 
Policy Division is trying to 
formulate a uniform termi- 
nation clause. It would be- 
come a rider on all existing 
contracts. In the attempt to 
reach a satisfactory solution 
more than two score drafts 

The War and Navy Depart- 
ments, Maritime Commission, 
and other procurement agen- 
cies have already terminated 
thousands of contracts for 
munitions and supplies — in 
fact, more in terms of dollars 
■e canceled at the 


e last w 


. But n 


;t of 
s have 

not been finally settled, and 
the manufacturers want to 
get back their investments 
and get going on something 
else. Interminable litigation 
followed World War I and will 
also follo-7 this war unless 
better liquidation machinery 
is devised. 

WPB wants additional leg- 
islation; so does the War De- 
partment and the aviation 
and most other industries. At 
this writing the Navy Depart- 


contractors; 
that takes longer and they 
are less able to wait. 

Army and Navy and other 
agencies have authority to 
cancel contracts and refund 
money at their own discretion. 
But the manufacturers want 
Congress to say that 


Sen. James Murray has in- 
troduced a bill providing 
mandatory advancements to 
contractors and subcontrac- 
tors of not less than 75 per- 
cent of the canceled portion 
of contract, payment to be 
made within 30 days from 
time of certification. It also 
provides for additional loans. 

Rep. Andrew J. May’s bill, 
introduced at the request of 
the War Department, gives 
the Secretary of War a blank 
check to pay off contractors 
as he sees fit. Naturally this 


the aircraft industry 


legislation providing manda- 
tory advance payments up to 
90 percent of the cancellation; 
authority for contractor to 
settle with subs up to $25,000; 
and subcontract claims in ex- 
cess of $25,000 to be turned 
over to the government for 
advances up to 90 percent. 
They also advocate reimburse- 

such as unexpired leases; sev- 

ployees; that the procurement 
agency having predominant 
business in a plant settle for 
the other agencies; and right 
of appeal to the courts from 
decisions of department heads. 
There is no provision in pres- 
ent regulations or laws for 
termination costs, only for di- 
rect cancellation reimburse- 

While these manufacturers 
did suggest changes in present 
regulations, they stated that 
only new legislation would be 
satisfactory to them. 


Convair to Produce 
“Seawolf" Torpedo Plane 

Okay of the Seawall, a 
new Vought-designed eight- 
ton torpedo plane for the 

Rear Adm. Ralph E. Davison, 
of the Bureau of Aeronautics. 

Speaking at the dedication 
of a new airport adjoining the 


Allentown, Pa., plant w 
the plane will be made 
Consolidated Vultee, A 
Davison said the plane, de- 
gunner and radioman-bom- 
bardier in addition to “ 
pilot and "incorporates ev 
thing we have learned a' 

erfully armed and 
armored. There Is no other 
torpedo plane in the worl ' 
match it.” 

Navy's present standard tor- 
pedo plane, the Grumman 
Avenger, weighs six tons and 
carries a crew of three at top 
speed of about 270 mph. Span 
is 53 ft. and length 37 and 
range probably better than 
1,200 mi. 


Protests Unlikely to Affect 
Renegotiation, Recapture 

Washington (Aviation Bu- 
reau)— Complaint from wai 
contractors about the renego- 
tiation law is almost con- 
stantly being dinned into the 
ears of congressmen. Manu- 
facturers believe they should 
be allowed to accumulate re- 
serves to rehabilitate them- 
selves after the war. 

House Ways and Me 
Committee has several t 
up for consideration. One of 
them would raise the mini- 
mum volume of business per 
year on which a manufac- 
turer is subject to renegotii 
tion from $100,000 to $500, 0C 
Another would provide n 





ing law. Still a third would 
repeal the law altogether. 

The government repeatedly 
contends that the renegotia- 
tion law is intended only to 
prohibit excess war profits 
and that it is not concerned 

members of the aircraft and 
other industries are urging 
that renegotiation be based on 
net profits after taxes. 

Navy has advised the House 
Naval Affairs Committee that 
it believes existing tax laws 

in many cases the 10 percent 
postwar credit allowed under 
excess profits law would be 
very substantial. 

Army and industry wit- 
nesses are being heard, but 
majority opinion is that there 
will be very little relaxation 
of profit recaptures. 


New Northrop Announced 

A "new and deadlier type 

with many new tactical fea- 
tures" is being delivered to 
the Army on schedule from 
assembly facilities converted 
during the summer from pro- 
duction of A-31 dive bomb- 
ers, it is revealed by LaMotte 
T. Cohu, general manager of 
Northrop. Mr. Cohu also re- 


increase of more than 100 per- 
cent over the previous year’s 
$33,000,000," 


General Aircraft Reports 
Tally of Workers' Opinions 

According to a poll of em- 
ployees conducted by General 
Aircraft, Astoria, New York 
City, 86 percent of the work- 
ers engaged in the manufac- 
ture of CG-4A gliders, think 
the top management of the 
company is competent; that 
shortage of materials is the 
greatest production bottle- 
neck (62 percent vote; ab- 
senteeism ran second with 20 
percent); that stories of glid- 
ers in action will build morale 
better than speeches by com- 
pany or government officials 
(42 percent vote against 27 
percent); that their fellow 
employees are competent (82 
percent); that then- foremen 
know their business (74 per- 
cent) and do not play favo- 
rites (60 percent): and that 
they had been given jobs for 
which they were fitted (78 
percent). 

Task for the keep-the- 
plant-busy-department: Only 
eight percent expected to be 
laid off or return to former 
businesses when the war ends. 
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Lockland Engine Production Recovering; 
Trial in Federal Suit May Be Postponed 



Wright Aeronautical Corp’s. 
Lockland (Ohio) engine plant 
is making a remarkable re- 
covery from its recent pro- 
duction decline— a decline 
partially attributed to effects 
of the Truman Committee's 
charges of poor management 
and inspection. 

Executives say that August 
production will be much high- 
er than anticipated and that 
the September output will be 
double that of August. It is 
privately stated on good au- 
thority that the company ex- 

previously projected rising 
production curve about the 
first of the year. 

William D. Kennedy, who 
heads the new Lockland man- 
agement, is credited with de- 
cisive measures which have 
contributed largely to im- 
proved performance. Other 
important factors are re- 
newed confidence of the Army 
and Navy in the management 


Reports on Production 
And Company Notes 

Production of Grumman 
Wildcats and Avengers nearly 
1,000 percent greater in the 
last six months than during 
the equal previous period is 
reported by Eastern Aircraft. 
Eastern also released the text 
of message from Rear Adm. 
Ralph E. Davison, of the Bu- 
reau of Aeronautics, congratu- 
lating workers and manage- 
ment on the delivery of "many 
hundreds” of both models 
during the first year of pro- 
duction by the General Motors 
subsidiary. 

Landing gears for Grum- 
man Wildcats are now being 
mass-produced ready for tires 


August Produc 

August plane production 
gained in numbers but was 
still behind schedule. 

WPB announced that the 
7,612 planes produced repre- 
sented a gain of 3 percent. 
Heavy bombers were up 11 
percent and fighters 5 percent. 
"Our production rate,” said 
WPB, "now has grown to a 
point where interruptions for 
design changes can be made 
without seriously threatening 
the flow of planes to the fight- 
ing fronts." 

Charles E. Wilson, vice- 
chairman of WPB, has been 
devoting a major portion of 
his time to drive production 
up to 10,000 monthly by the 
year-end despite serious man- 
power difficulties. 

Many highly-placed observ- 
ers point out that the aircraft 


workers. Labor leaders of CIO 
United Automobile workers 
organizing the plant have laid 
blame for the recent produc- 
tion slump to the tactics of 
the Truman Committee in the 
material and timing of its 

A defense is being prepared 
in response to the suit filed 
by the Department of Justice 
upon recommendation of the 
Truman Committee. Some 
observers believe trial will be 
postponed because the waste 
of executive time in the midst 
of war might meet with pub- 
lic disapproval. 

In view of Truman charges 
that C-W had got more than 

is interesting to note that 
RFC has approved an addi- 
tional $5,500,000 for equip- 
ment in Wright Aeronautical 
plants in Paterson, N. J.. 
bringing the total commit- 
ment to $45,000,000. 


by Wlllys-Overland Motors in 
Toledo. 

Congratulations from WPB, 
the Army, and Pres. Harry 
Woodhead have been received 
by Consolidated Vultee's Fort 
Worth plant for exceeding 
schedules for the second suc- 
cessive month, 

Buick production of 1.200 
hp. engines for Liberators is 
at an all-time high, according 
to that company. 

In Wichita, Kan., Boeing 
estimated that it “ranks at 
the top of the list of 42-plane- 
maklng facilities of the nation 
for the number of completed 
units and spare parts per em- 
ployee delivered to the armed 

Paul W. Litchfield, president 
of Goodyear Tire & Rubber. 


industry has just about 
equaled total production of all 
the rest of the world, and that 
that is good enough. But 
Army and Navy air force com- 
manders still call for more 

Frederick Crawford, head of 
Thompson Products, Cleve- 
land, makers of airplane parte, 
says production must be 
stepped up 45 percent to meet 
the schedules laid down. Don- 
ald W. Douglas, president of 
Douglas Aircraft, says that 
“even with the most miracu- 
lous improvement in utiliza- 
tion of present working forces 
we could not begin to ap- 
proach the production needed 
to meet the schedules." He 
argues that the industry mast 

somewhere. 


says the company intends to 
continue in the aircraft busi- 
ness after the war. Goodyear 
Aircraft is now building 
Vought-designed Corsairs, 
under the designation FG-1, 
also other parte and subas- 
semblies. 

Resumption of production 
of entire planes, after a two- 
year hiatus, is announced by 
Bellanca Aircraft Corp., New- 
castle, Del. The company is 
making Fairchild-designed 
AT-21 two-engine trainers, 
which are also being built by 
McDonnell Aircraft Corp., of 
St. Louis. 

Asbestos fabric output is be- 
ing increased 50 percent by 
U. S. Rubber Co. 

manufacturing by machine 
tool builders (page 272 Sept. 
Aviation) has begun. Lodge 
& Shipley, Cincinnati, have 
signed contracts with General 
Motors’ Aero Products Corp. 
for production of propeller 

Pacific Car & Foundry in 
Seattle has shifted from tanks 
to production for Boeing. 

A $500,000 addition has been 
made to the Williamsport, Pa., 
plant of the Aviation Corp’s. 
Lycoming Div. 

Rough Air “Easers" 

In New All-Wing Plane 

A new all-wing airplane 
with “sprung” outer wing 
panels to give a kind of knee 
action for easy riding in rough 
air has been designed by 
George Cornelius, president of 
Cornelius Aircraft Corp. Day- 
ton, Ohio, and flown at Van- 
dalia, Dayton municipal air- 
port. The Army, aware of the 
flight, was interested, but to 
what extent is not known. 

The 20-min. test at about 
100 mph. was made by A1 
Reitherman, assistant to the 


* FOR THE RECORD * 





president of Spartan Aircraft 
Corp., Tulsa. Reitherman said 
he had flown about 100 types 
of airplanes, and that this 
one was most interesting. The 
test model has a 30-ft. wing- 
span and 230 sq. ft. of wing 
area. It is 17 ft. long and 
weighs about 2,400 lbs. It is 
powered with a Franklin 130 
hp. engine, but Cornelius said 

hp. and was thus under- 
powered. 

The outer wing panels are 
moveable vertically in a lim- 
ited arc to absorb shock. The 
mechanism of this feature 
was not described in detail. 
The vertical fin is extremely 
high to give positive control. 
The plane can also be built 
with fixed wings. Counter- 
ballast is carried forward to 
offset the light engine. 


NE Steel Use Urged 

Recommendation that Na- 
tional Emergency Steels be 
used wherever possible is 
contained in Conservation Di- 
rective No. 3A prepared by 
the Operating Committee on 
Aircraft Materials Conserva- 
tion and approved by Army, 
Navy, and WPB. 


tion Was 7,612 


AVIATION, October, 1943 



Transport Aviation 






AIRCRAFT STANDARD PARTS CO. 


UBSKSHP 


Federal Aid for Airports and Training 
Advocated at Midwest Air Conference 


Because tf 
.nd si " 


ir has outrun 
9 air- 


port program, Charles 
Stanton, Civil Aeronautics 
Administrator, proposed a 
w one patterned on the fed- 
rl-aid highway program in 

Midwest Global Air Confer- 
nce in St. Paul. 

If the plan were adopted, 
pproprlatlons would be al- 
located among the states on 
four-factor formula: Area 
of the state, its population, 
number of its registered air- 
craft, and existing number of 
:redited airports. Federal 

and the program would be 
mostly in the hands of state 
_ nicies. Only sites included 
In the CAA airport plan would 
' eligible for federal aid, and 
CAA standards would have to 
be met. 

inton argued that the 
•nment’s share in the 
program would prevent state 
regulations from hamstring- 
_ . rogress, while local prob- 
lems would be decided by local 

Charles B. Donaldson, di- 
iclor of airports for CAA, 
told the conference that the 
program called for 4,000 
ports of various classes. Be- 

only 3.000 in operation. But 
while the 1939 plan called for 
only 48 Class 4 ports (4,500-ft. 


CAA training director R. 
McLean Stewart advocated 
instruction for 100,000 young 
men a year to replace veterans 


lancial assistance for a pro- 
gram to make all possible use 
if civil facilities. 

The conference, attended by 


> 500 e 




'ways t 




structing 250 and by the war's 
ind will have 600, including 
nany built by Army and 
Navy. We planned 1,800 Class 
1 Helds (the number in opera- 
tion is apparently not known. 
We have 900 Class 2 fields, 
and 416 Class 3. 


representatives of communi- 
ties in eight northwestern 
states, was arranged by the 
Twin Cities Chapter of the 
National Aeronautic Assn, 
and opened with exercises 
dedicating the new University 
of Minnesota airport financed 
by a $124,000 grant from the 
university and built on a 260- 
acre tract contributed by it. 
Twin Cities Chapter also took 
occasion to announce that as 
a result of its efforts during 
the past year the Minnesota 
legislature had enacted an 
aviation program embodying 
use of state money for de- 
velopment of airports. 

An analysis of the present 
business volume and future 
prospects of Canadian avia- 
tion was given the conference 
by C. H. Dickins, vice-presi- 
dent and general manager of 
Canadian Pacific Air Lines, 
who urged more connecting 
services with the U. S. and 
expansion of routes in North- 
ern Canada. “In the air age 
ahead,” Mr. Dickins advocates 
a Canadian outlook “not just 

but for as many routes and 
services as may be required to 
meet and maintain Canada's 
position as a top-ranking 
world trading nation.” 
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Big Traffic Zoom 
Predicted by Wolfe 

Air transport will not bank- 
rupt railroads and ship lines 
after the war, but traffic will 
multiply 40 times during the 
first decade of peace. Thomas 
Wolfe, vice-president of West- 
ern Air Lines, predicted in a 


speech on "Postwar Commer- 

cent meeting of the Society 
of Automotive Engineers in 
San Francisco. But he pre- 
dicted that airlines will carry 
60 percent of the number of 
first class rail passengers, 10 
percent of the number of sec- 



MARTIN CARGO CRAFT DESIGN 



petltive commercial operation, 
as now being proposed, in the 
opinion of Harold Crary, 
United Air Lines vice-presi- 
dent in charge of traffic. 
Newer, more efficient models 
better suited to postwar needs 
can be built in sufficient vol- 
ume and at costs in line with 
those of conversions, Crary 
told reporters at a conference 
following a recent speech be- 
fore the Los Angeles Advertis- 
ing club. 

In his speech, he predicted 
radical trade practice changes 
by the air transport industry 
following the war. He envi- 
sioned transport planes much 
larger than the 100-passenger 
ones commonly predicted and 
expects them to have cruising 
ranges of 2.500 mi. at a speed 
of 260 mph. Supplementing 
these large planes will be 
smaller, 75-seat craft with a 
range of 1.200 mi„ as well as 
various other still smaller 
types for feeder and Interme- 
diate service and special cargo 
planes. He predicted 12-hr. 
trans-Atlantic service at a 
fare as low as $150. 

He does not believe that air- 
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NICKEL AIDS THE RAILWAY INDUSTRY 

to Keep 'em Rolling / 


Railroad men perform near-miracles 
every day. With less locomotive ca- 
pacity and fewer freight cars than a 
decade ago, last year they moved about 
two-thirds more ton-miles of freight 
and over 100% more passenger-miles 
than in 1940. Figures for this year show 
substantial increases. 

Now, with locomotive-miles per 
month boosted about 40% above the 
pre-Pearl Harbor figure, railroaders 
rely upon the enhanced mechanical 
properties Nickel adds to iron, steel 
and non-ferrous alloys. 

Fortunately, engineering and operat- 
ing departments have long known that, 
properly used, a little Nickel goes a long 
way to prevent fatigue failures and 


lengthen service life. It has been widely 
specified, to A.A.R. standards, for steam 
and Diesel locomotives, passenger 
equipment and freight cars that elimi- 
nate deadweight tons. Materials 
strengthened and toughened by Nickel 
are now staying on the job . . . despite 
overloads and stepped-up schedules. 

During years of peace it has been the 
privilege of International Nickel tech- 
nical staffs to cooperate with the men 
who build and operate all types of rail- 
way equipment. Now, with a war to 
win and Nickel alloys diverted to more 
direct war uses, technical information 
and “know-how” become especially use- 
ful. Counsel, and printed data about 
the selection, fabrication and heat treat- 


ment of alloyed materials is available 



' Alickel ’ 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall st.. New York 5. N. Y. 
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Airlines File for More Foreign Routes 
While Government Debates Service Policy 


Washington (Aviation Bu- 
reau)— When the 18 airlines 
declared In favor of a free- 
for-all policy on foreign routes 
they apparently meant busi- 
ness, for they are pitching 

TWA P has filed to link New 
York, Boston, Chicago, and 
Detroit with London and 
Paris. American also asks for 

tween New York, Boston, and 
London. Northwest has at last 

Seattle or Anchorage. Alaska, 
to the Philippines and Cal- 
cutta. India, and TWA re- 
cently announced intention to 
file for an extension to Hono- 
lulu. Branifl has asked for 
routes from Dallas, Atlanta, 
and Charleston to Bermuda 
and tile Azores, Lisbon and 
Spanish cities north to Paris, 
London, and Berlin to Oslo 
and south to Rome, also from 
Houston to the Caribbean and 
Central America to Buenos 

To visualize what interna- 
tional transport may do to 
fares by 1948, Pan American 
posted a list of estimated 
schedules in New York's Mu- 
seum of Modern Art. Samples: 
Bermuda, 2 hr. 40 min. flight 
time. $37.26 round trip; Paris, 
15 hr., $202.50 round trip. 

Proposed overseas services 
will require foreign approval 
as well as that of CAB and, so 
long as the war lasts, that of 
the Army and Navy also. In 
most cases it would be neces- 

tain additional equipment; 
Army and Navy would be more 
likely to approve delivery of 
planes for certain foreign 
routes important to the war 
effort than they would for do- 

Lines recently received a 
C-54A, military transport ver- 
sion of the Douglas DC-4 

It has not been stated offi- 
cially whether the Adminis- 


tration will approve certifica- 
tion of overseas lines until 
after a foreign air transport 
policy has been formulated 
and approved by the govern- 
ment. Both Congress and the 
Administration are now deeply 
involved in this problem, and 
it cannot be settled until mid- 
winter at the earliest. 

CAB is making a study of 
international air transport 
routes and has invited “inter- 

gestions as to which ones 
should be operated after the 
war. The study does not take 
into consideration the iden- 
tity of carriers by which such 
services should be operated. 
The board simply means to 
determine which routes would 
be desirable. (Those who ex- 
pressed their views in reply to 

not repeat them.) 

United Air Lines, which did 

oring free foreign competition 
believing that such a policy 

ticipants, appears to favor a* 
single foreign system owned 
jointly by the several estab- 
lished transport companies. 
Piesumably Pan American 
Airways would be the nucleus 
of such a system. 

The matter of a single or 
multiple service will be fought 
out in the Administration and 
in Congress. Controversy over 
this question has already 
spread to England, which has 
always had a single foreign- 
service company. 


Instrument Landings 
To Aid Air Forces 

The instrument landing 
system, initiated at CAA’s In- 
dianapolis station and fur- 
ther developed at ten major 
airports, is now being ex- 
panded, with installations 


underway at 100 fields impor- 
‘ it to the Army. 

The system consists of 
iund equipment which 
msmits a glide path and 

: being produced in large 
numbers but assigned to mili- 
tary use only. They were on 
' r at the time the war 

cut in the losses of planes 

in bad-weather landings back 
' their home bases after 
> on Europe is looked for 
through use of the system; 

foreseen is further gen- 
eral employment of craft in 
poor weather. Authorities be- 
" : that eventually instru- 
it-landing installations will 
permit a near perfect record 
of commercial schedule com- 
pletions. 


Government May Push 
Uniform Carrier Liability 

Washington (Aviation Bu- 
reau)— Webb Shadle, general 

tics Administration, predicts 
that the federal government 
will assume jurisdiction over 
all United States air space 
and establish uniform liability 

He says that if all the states 
adopted a uniform body of 
law, even bad law, the uni- 
formity itself would remove 
conflicts. But such adapta- 

expect. If insurance com- 
panies do not provide satis- 
factory coverage, he states, 
there might be self-insurance 
by the airlines, government 
subsidy, or regulation of in- 
surance companies. In his 
opinion, establishment of uni- 
form liability would make it 
necessary for the government 
to enter the aviation insur- 
ance business. 

Mr. Shadle’s statement ap- 
pears to be a reiteration of 

the industry, months ago. that 
the government would be in- 
vited to underwrite an insur- 


ance and re-insurance pro- 
gram unless the Insurance 
companies got together and 
provided adequate service. It 

ance is largely controlled by 
British interests. 


CAB Revises Rules, 

Hands Down Decisions 

Revisions to Sections 238.1 
and 285.4 of Economic Regu- 
lations announced by CAB 
provide that (1) "Service of 
notice by applicants for Cer- 
tificates of Public Convenience 
and Necessity is no longer re- 
quired." Notices of filings will 
be posted, issued to the press, 
and reported weekly to car- 
riers and applicants by the 
Docket Section; (2) Domestic 
and foreign applications are 
to be filed separately; (3) 
"Maps attached to applica- 
tions no longer are required 
to include existing services 
by other carriers to points in- 
volved in the application"; 
(4) “Any person, including 
any state, political subdivision 
thereof, state aviation com- 
mission. or other public body, 
may appear at any hearing 
and present any evidence 
which is relevant to the 

In other actions CAB has 
(1) permitted All American 
Aviation to serve Ripley, 
W, Va., on certification of the 
Post Office that daily mail 
service was required; (2) dis- 
missed application of Boston 
& Maine and Maine Central 
railroads for approval of con- 
trol of Northeast Airlines; (3) 
granted Western a certificate 
to operate between Los Ange- 
les and San Francisco. 


Ticket Amputated 

United Air Lines has abol- 
ished the traditional five-foot 
ticket. Now United simply 
writes point of departure and 
destination on a card; any 
stopovers are punched out. 
Iconoclast responsible Is Audi- 
tor George Fleming. 



Aviation Abroad 


Russia Releases Data 
On LAGG-3 Wooden Craft 

Pull details were recently 
released on the Russian 
LAGG-3 pursuit, which is 
constructed out of plastic 
bonded plywood. With a 39 
ft. 9% in. span and a length 
of 29 ft. 5 in., the plane weighs 
5,770 lb. empty or 7,000 lb, 
fully loaded. 

With a 1.350 hp. engine, the 
plane has a top speed of 348 
mph. at 16,500 ft., with a 30.- 
000 ft. ceiling and a 400-mi. 
range. The plane is said to 
land at 87 mph., extremely 
low for a high speed pursuit, 
equipped with 20 mm. can- 
non and heavy armor. 

Interesting construction fea- 
tures are the low pressure 
hydraulic system operating the 
landing gear and flaps, also 
the exhaust gas converter. 
The latter changes exhaust 
gases to inert gas, which is 
piped into the gas tanks to 
eliminate explosive fumes. 


Lag in British Labor 

Report by Britain's Select 
Committee on National Expen- 
ditures indicates that England, 
too, is “hard put to it" for 
labor in the aircraft field. A 
high figure of 33 percent in 
labor turnover is pointed to by 
the committee, which notes an 
acute shortage of technicians, 
foremen, and qualified staffs 
in all grades of management. 
The committee urges that men 
of technical training not be 
absorbed by the fighting serv- 
ices. Spare parts particularly 
are said to have lagged. 


Panagra Marks 15th Year 

Panagra (Pan American- 
Grace Airways) recently cele- 
brated its 15th anniversary 
of South American scheduled 


transport service. Currently, 
the Panagra route mileage to- 
tals 8,800 mi., serving the 
Canal Zone, Colombia, Ecua- 
dor. Peru, Bolivia, Brazil, 
Chile, and Argentina. Pres. 
Harold J. Roig points out that 

to contract for DC-4’s and 
continues that “we anticipate 
using four-engine planes in 
postwar work." Also reported 
by the line is provision for ex- 
tensive new radio installations. 


•INTERNATIONAL BRIEFS* 



On Schedule . . . by “Vista” 

With international developments piling up "on the 
double" during the past weeks, any news now received 
about European airlines is unreliable at best. The follow- 
ing notes are offered, however, for what they may be 
worth in rounding out the general picture: 

Italian Ala Littoria discontinued all services under this 
specific name, feeling that this title smacked a little too 
much of Fascism and Mussolini. New name is Ala Roma, 
Another Italian company, new and as yet unnamed, an- 
nounced that it hoped shortly to start services from Rome 

Rumanian Lares announced plans to operate a connect- 
ing service from Bucharest to Athens. However, it is 
now doubted whether either one of these Bucharest 
services can start under present conditions. 

View of the possible future is offered by the Netherlands 
Indies government in an article release re discussions on 
postwar air transport. Expressed is an attitude which 
can be expected from some of the smaller United Nations, 
which have been dependent upon America for military 
supplies. In connection with reciprocity of landing facili- 
ties it is stated that the United States can hardly expect 
to be given such facilities by the Kingdom of the Nether- 
lands if the United States does not do its utmost to assist 
the Netherland allies by provision of planes either by 
lend-lease, hard cash, or on some other basis. 

If many more similar reactions are recorded, there might 
again result a situation parallelling that of 1939, when 
most international routes were deadlocked on possible 
global expansion of air transport due to the refusals to 
recognize either world aeronautical viewpoints or com- 
plete reciprocity of all facilities. 

In Spain, the government has bought out German inter- 
ests controlling the Iberia airline, considered up till now 
to have been run as a blind for Nazi infiltration. 




•YORK" SHATTERS MONTREAL-BRITAIN RECORD 


vers.' as Airways. 
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Aviation Finance 


By RAYMOND L. HOADLEY 

Lines Financing for Postwar . . . More Manufacturers 
Get V-Loans . . . Lltfle Hope for "Reneg" Repeal 


I nitial steps toward financing postwar expansion are being 
taken by the airlines— money raising moves that may ulti- 
mately build up a grand total somewhere between $400,000,- 
000 and $500,000,000. Already, Braniff and Northeast are 
offering common stock for sale to the public, while it is 
reported in investment banking circles that Penn-Central. 
Northwest, and Chicago and Southern are about to enter 
the capital markets. Relatively good conditions have pre- 
vailed in the securities markets for airline financing. 

Meanwhile, aircraft manufacturers in growing numbers 
are negotiating regulation V-loans to assure adequate 
working capital to handle their ever-expanding production. 
Largest of these credits is the $200,000,000 loan arranged by 
Consolidated Vultee — second only, as far as is known, to the 
$1,000,000,000 credit taken out by General Motors. Consoli- 
dated Vultee is using only one-fifth of its loan, and other 
concerns in the industry also are not presently employing 
anything like all the money they have available at the 
banks. This would indicate that company officials had the 
switch-back to peacetime production in mind when they 
arranged the big credits. With aircraft volume still ap- 
proaching its peak, it appears that this is the time to take 
out V-loans rather than when business is tapering off and 
prospects are more uncertain. 

Now that Congress has returned from its short vacation 
it seems almost a certainty that the contract renegotiation 
law will not be repealed. True, Sen. George, the foremost 
tax authority in the Senate, favors such repeal, but he is 
not expected to win his point. Even so, increased allow- 
ances for postwar reserves, the No. 1 problem of the aircraft 
industry, may be granted. Less likely is a revision providing 
for renegotiation after taxes instead of before taxes as at 
present. Renegotiation officials point with pride to the fact 
that over $4,000,000,000 has been returned to the government 
through renegotiation. What they neglect to point out, 
however, is that all but a bare fifth of this sum would be 
returned to the United States Treasury anyway in the form 
of taxes. 

For the first time, excess profits taxes are showing up in 
a major way in earnings statements of the airlines. For 
example, the American Airlines report for the first half of 
1943 shows that 70 percent of net earnings for the period 
were set aside for federal tax reserves as compared with 
45 percent in 1942. But despite this tax boost, American 
joined other major airlines in reporting a sizeable gain in 
profits over the like 1942 period. 

National Aviation Corp., an investment company special- 
izing in aviation stocks, made a number of changes in its 
large portfolio of stocks during the first half of 1943. Addi- 
tional Douglas common and some United preferred was pur- 
chased, but sales predominated in the six months' changes. 
Holdings were reduced in Bell, Curttss-Wright, and Grum- 
man. In addition, blocks of several thousand Shares of 
TWA, UAL, Braniff, Penn-Central, and PAA were closed out. 


Curtiss-Wright, the nation's 
second largest war contractor, 
belatedly has issued its 1942 
earnings report showing net 
profits of $13,143,515 or $1.45 
a common share compared 
with $25,717,512 or $3.15 a 
share in 1941. Sales rose to 
$770,594,882 against $373,083,- 
365 the previous year. Pro- 

$175,139,379 to the government 
for voluntary price reductions 
and renegotiation while a 
postwar tax refund of slightly 
over $1 a common share was 
set up as a postwar reserve. 
Pres. Guy W. Vaughan point- 
ed out that the report was de- 
layed because of renegotia- 
tion proceedings. Net income 
last year was equal to only 
U percent on sales recorded 
by the company. 

North American Aviation has 
Issued a revised 1942 report 
showing that the final effect 
of renegotiation was to re- 
duce net income from the pre- 
viously reported $10,436,413. 
which was 4.3 percent of sales, 
to $7,370,626 or 2.91 percent 
of sales. In addition to vol- 
untary price reductions of 
$17500,000, renegotiation took 
another $18,200,000, of which 
$13,894,833 consisted of a 
credit for taxes and $4,305,166 
will be refunded to the govern- 

Loans: Consolidated Vultee 
has arranged a $200,000,000 
V-loan, of which only $40,- 
000,000 is being used so far. 
Interest will be paid at a 3 
percent rate on the funds 
used and 114 percent on the 
unused portion. North Ameri- 
can Aviation has floated a 
loan of $75,000,000 against 
which no borrowings have 
been made as yet. Aviation 
Corp. also established a $16,- 
000,000 V-loan credit, with 
the parent company using 

American Propeller Corp. and 
American Central Mfg. Corp,. 
using $4,000,000 each. 

United Aircraft Corp. reports 
net income of $4,070,163, equal 
to $1.41 a common share, for 
the six months ended June 
30, against a net of $3,478,408 
or $1.18 in the like 1942 period. 
Sales were $333,798,454 against 
$242,708,318. The sum of 
$2,114,351 was added to post- 
war reserves. Bank loans is- 
sued in connection with gov- 
ernment emergency plant con- 
tracts have been reduced bv 
$27,513,129 and now stand at 
$10,261,875. 

American Export Airlines has 
filed a statement with the SEC 
covering 43.888 shares of cap- 
ital stock to be issued on ex- 
ercise of capital stock purchase 
warrants of the airline com- 


pany attached to the preferred 
stock of its parent concern, 
American Export Lines. 

Cessna Aircraft Co. has 
reached a renegotiation agree- 
ment on 1942 earnings involv- 
ing payment to the govern- 
ment of $5,688,000, according 
to Pres. Dwane Wallace. Sales 
volume for the nine months 
ended June 30 was around 
$65,000,000, compared with 
$37,000,000 in the previous fis- 
cal year. 

Earnings of some of the major 
airlines improved so substan- 
tially in the first half of 
1943 that they are now in the 
excess profits tax brackets. 


American Airlines profits in- 
creased from $1,205,318, or 
$1.91 a share, in 1942 to only 
$1,359,915 or $2.18 a share in 

But taxes were up from Sl,- 
152,000 to $3,440,000. United 
Air Lines reported net of 
$2,153,400 or $1.44 a share in 
the first half of 1943 against 
$882,299 or 59c a share in the 
like 1942 period while TWA 
showed profits of $732,578 or 
76c against $422,416 or 44c. 
last year. As United reported 
taxes jumping from $588,000 
to $1,744,000, Pres. Patterson 
stated that the company did 
not anticipate that it would 
be subject to excess profits 
taxes this year. 


Recent stock offerings by in- 
vestment bankers for public 
sale include 400,000 shares of 
Braniff Airways to secure 
$5,000,000 for the replacement 
of equipment requisitioned by 
the Army and for the purchase 
of additional equipment for 
trade-feeder and foreign 


Northeast Airlines is also 
financing its proposed route 
expansion both here and 
abroad through the sale 
through bankers of 200,000 
shares of common stock to 
raise $1,400,000. Some 15 per- 
cent of the Northeast is owned 
by the Boston & Maine and 
Maine Central railroads. At 
the same time All American 
Aviation is marketing 20,498 
shares of 4 percent convertible 
preferred stock to finance 
operations under government 
contracts and to liquidate cer- 
tain outstanding obligations. 
All American has arranged a 
$1,000,000 V-loan which pro- 
vides that no dividends will 
be paid, while obligations are 
outstanding, without consent 
of the Wilmington Trust Co., 
which arranged the loan. 

Square D Co. has retired 1,450 
shares of its preferred stock, 
and this company reports six 
months earnings of $1,155,175 
or $2.65 a share against $1,- 
548,178 or $3.57 a share. 

Aircraft Accessories reports 
for the year ended Apr. 30, net 
income of $741,433 or $1.21 
against $265,662 or 44c. a 
share. Meanwhile, it has had 
converted into common stock 
all but 125 shares of its 21,519 
shares of preferred stock. 

Fairchild Aviation has ar- 
ranged to increase its V-loan 
from $5,000,000 to $15,000,000, 
according to Pres. James S. 
Ogsbury. Earnings for the 
six months to June 30 were 

against $579,037 or $1.72 a 
share in 1942. A deduction of 
$2,843,200 was made for esti- 
mated renegotiation of 1943 
business to June 30. 

Bendix Aviation reports sales 
of $643,148,412 for the nine 

$297,684,361 in the like* 1942 
period. Profits were $11,995,- 
931 or $5.67 a share against 
$11,035,022 or $5.22 a share in 
the same 1942 period. Un- 
filled orders were $1,042,000.- 
000, showing little change from 
the March figure. 

mon stock has been acquired 
by Alleghany Corp., c holding 
company formed in 1929 to 
purchase railroad stocks. De- 
tails of the purchase were not 
divulged by Alleghany. 


.TION, October, 
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Aviation People 






PAUL E. HOVGARD, veteran aeronautical engineer and 
former flight research and wing tunnel expert for Curtiss- 
Wright, has rejoined the organization’s Airplane Div. at 
Buffalo as assistant to the director of engineering. A skilled 
test pilot and expert on rotary wing aircraft, he had also 
spent several years in wind tunnel and flight research for 
Curtiss-Wright. C-W also announces that N. F. VANDER- 
L1PP (right), production expert who for nearly two 
years has assisted In the manufacture of “Helldlvers” in 
Canada, has been named factory manager at Columbus, 
replacing C. W. "Chuck" Hunter, now with the AAF. 


THOMAS K. PIERCE, for- 
merly general manager of 

has been appointed assistant 
general manager of the 

Engine & Airplane Corp., 
and will supervise Dura- 
mold's activities in plastic- 
plywood research, develop- 
ment, and production. 




commander, and he Is now 
chief engineer of the Naval 
Aircraft Factory in Phila- 
delphia, where for the past 
four years he has been asst, 
chief engineer. 
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Recent Books 


VERTICAL WARFARE, by Francis lie- 

Xeui York. 142 pages, illustration*, $3. 

With arithmetic this book makes vic- 
tory look ripe for the taking. Since “it 
is quicker and cheaper," says ^ Mr. 

after his [industrial] heart with bombs 
than after his feet with gunfire,” here 
is "the air plan” to do it. 

The first rule is “an overwhelming, 
continuous, and crushing series of blows 
within a short period of time.” This 
period is divided into two phases. In 
the first, 3.000 RAF and AAF bomb- 
ers — twice the number now based in 
Britain — would drop in 1,000-pluue at- 
tacks from 10,000 to 30,000 tons of 
bombs a month; this “would take from 
four to six months at the most to 
bring Oermnnv to her knees.” (Allied 
planes loosed an estimated 26,000 tons 
in July alone.) In the second phase, 
2,000 operational planes would step 
tonnage up to 80,000 a month. “It is a 
tremendous undertaking, but we have 
already come so far along the road that 
success is almost within our grasp.” 

But the obvious fact to be remem- 
bered, however, is that Allied air com- 
mands also possess the same inlelli- 
genee — in more detail. Anyone who 
thinks they do not realize the strength 
of their weapon has not paid siillirient 
attenlion to reports from the front. 
What should be done is limited by 
strategy and available materials. Ex- 
actly what can be done in war is known 
only when it happens. For, us Mr. 
Drake remarks. “A war has yet to lie 
won either by rhetoric or slide rule.” 


AEROPLANES AND HOW THEY FLY. 
44 pages. diagrams, paper bound . 40<\ 
Designed as an introduction to the 
theory of aeronautics, this pamphlet 
provides non-technical explanations of 
how balloons and planes get otf the 
ground and how they are kept in and 
controlled in the air. 


GROUND INSTRUCTOR, bp Charles A. 
/.teeny. Fan American Xariyntinn Ser~ 
rice, Hollywood, Calif. 336 pnyes. illus- 
tration*, index. Paper bound and litho- 
graphed, $3. 

AIRCRAFT AND ENGINE MECHANICS' 
MANUAL, by the same author and pub- 
lishers. 192 pages, illustrations, in- 
dex. Paper bound and lithographetl. #3. 

Intended to cover the material of 
the ground instructor basic course, Mr. 
Zweng's first book contains a short 


history of aviation and discussions of 
aircraft and theory of lliglit, power 
plants, instruments, navigation, meteor- 
ology, and civil ail’ regulations and 
trallie rules. The mechanics' manual 
is designed ns preparation for obtain- 
ing a rating, it is divided into three 
detailed question-and-answer sections 
on civil air regulations, aircraft, anil 


PHYSIOLOGY IN AVIATION, by Chat- 


Without technical, anatomical refer- 

straightforward chapters the affects of 
flu'll! upon respiration, circulation, and 
other body functions. The material 
is based upon lectures given at the 
school of aviation medicine, Pensacola, 
Fla., where the author is tin instructor 
in physiology, 

AIRPLANE STRUCTURES: VOL. I. by 

Alfretl S. Niles and Joseph s. Xetcell. 

Third Edition, John Wiley and Sous, 

For “students well qualified in mathe- 

first of two in a course estimated to re- 
quire about 200 hr. of lectures anti 400 
hr. outside study by graduates. Its de- 
scriptions and analyses are almost 
wholly mathematical with lurlher prob- 
lems to develop proficiency in comput- 
ing, solving, and analyzing. Contents 
contain various articles on general tie- 
sign procedure; critical loading condi- 
tions; reactions, shears, moments, anti 
influence lines; beam deflections; con- 
tinuous anti restrained beams; design 
of simple beams; torsion: truss analysis; 
graphical methods; design of simple 
ties and columns; connections: anil tic- 


O on IS MY CO-PILOT, by Col. Robert 
L. Scott. Churles Scribner's Sons. New 


This one-time commander of fightcr 
pilots in Maj. Gen. Chenunult’s Chum 
Air Force is a flyer’s flyer who can 
really write. Result is what many are 
railing tile best fighting uviation book 

From early boyhood, Scott knew what 
he wanted — to be a fighter pilot — and 
his whole life was aimed in that direc- 
tion, even though an irrepressibly ad- 
venturesome spirit nearly got him “off 
the beam” several times. For several 


years he was “too young” to lead a 
squadron or even a flight : then, when 
the Japs brought the time, lie suddenly 
found himself, at 34, “too old to fly a 
fighter plane into combat.” Which 
meant Scott hud to get in the war the 
hard way ; by taking a bomber to In- 
dia — where a secret mission blew up in 
his face — then working with the Ferry 
Command as a transport pilot (some- 
limes even us co-pilot), chiseling him- 
self a Curtiss P-40 with which he be- 
came Burma’s “one titan air force,” 
and finally joining Cheniiault when the 
AVG was absorbed by the Army. 

Of him, the General says, “the only 
criticism of his actions as Group Com- 
mander was that he Consistently sched- 
uled himself as pilot on all possible 
missions. He led all types of combat 
missions but specialized in the most 
dangerous. . .” Scott almost makes 
himself sound like the original “eager 
beaver". The Country, the Air Forces, 
and the rending public could certainly 
do with a lot more of his type. 

HASH' ELECTRICITY FOR COMMUNl- 

index, drawings. $3.30. 

Omitting general theory and history, 
this text deals with practical principles 
use! ul to the worker in communications 
and industrial electronics, including 
simple explanations and example-prob- 
lems on Ohm’s law, power and energy, 
conductors,' measurement of resistance. 

WINGS FOR AMERICA, by Marshall 

Dunn and Lloyd N. Morrisett, World 

Itook Co.. Yonkers. X. V. 244 pages. 


Fritncr on transport operations, the 
story ot flight, militarv Hying, meteor- 
ology, manufacturing, and air geog- 
raphy for school children. 

INTRODUCTION TO SEA AND AIR 
NAVIGATION, by IV. M. Smart. Long- 
mans, Green .t- Co.. New York. 114 

ASTRONOMICAL NAVIGATION, by the 
same author and publishers. 120 pages, 
index drawings, $1.50. 

Succinct expositions of principles in- 
cluding, in the first volume, dead reckon- 
ing, determinations of positions, effects 
of wind and, in the second volume 
(which covers an RAF eadet lecture 
course), the astronomical triangle, 
Greenwich mean time, and the observa- 
tion of altitudes. 
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Serving over EVERY FRONT 

and behind the lines ior Victory! 





other things, general standardization 
possibilities and sendee life computa- 
tion of various parts. 

“Time spent by a committee on this 
subject would surely be well worth 
while.” 

Col. George C. Grom, of the Army . 
Air Forces Materiel Command, Wright 
Field : 

"The idea of a unit power plant, in- 
tegral and interchangeable, is a very 
logical one. It presupposes the layout 
of the engine and all its auxiliary ap- 
paratus by experts familiar with each 
part, with supervision by competent en- 
gineers such that each part has proper 
consideration for the operation of the 
other auxiliary plants. ‘If the integral 


power plant were available at the pres- 
in the battles now being waged against 

"It seems essential in the development 
of the unit power plant that the aim 
lie to incorporate all those devices that 
will increase the over-all efficiency of 
the power plant. The turhosuper- 
eharger, which largely utilizes waste 
power from the engine, definitely should 
he a part of the power plant. 

"The proper utilization of the in- 
tegral power plant can only be accom- 
plished by unit type of control, which 
will allow the most efficient operation 
of the entire power plant when ef- 
ficiency is desired, and also will allow 


for rush gauge 

deliveries WIRE 

-TL^er^-JODAYI 



Turner can now deliver rush orders on their plug, snap, flush pin and 
built up gauges. To facilitate deliveries we advise that you send blue- 
prints and complete detailed information with your purchase order. For 



the maximum power when maximum 
power is desired.” 

T. P. Hall, chief development en- 
gineer, Consolidated Vultee Aircraft 

"For certain types of airplanes, 
built and employed in large numbers 
under wartime conditions, the adoption 
of integral power plants is desirable 
in the interest of production and main- 
tenance alike. This is particularly true 
for large multi-engine airplanes with 
aircooled engines. 

“The problems pertaining to the 
creation of specifications and designs 
acceptable to all parties concerned 
could be handled through the Society of 
Automotive Engineers or the Aeronaut- 
ical Chamber of Commerce of America. 

“The integral power plant should in- 
clude all the equipment needed for the 
propulsion of the airplane, fore and aft 
of the firewall. A certain flexibility 
of design with regard to the location 
of tnrbosuperehargers, intercoolers, and 
oil coolers will be necessary, in order 
to make a given integral power plant 
applicable to various installations with 
only minor changes in the arrange- 
ment of the duets. Standard attach- 
ments should be provided for those ac- 
cessories, which may vary with the type 
of aircraft. It will be necessary to 
overcome some unavoidable patent dif- 
ficulties. 

“An obvious advantage of the integral 
plant is its interchangeability in case 
of a major failure. It should be pos- 
sible, however, to simplify assembly 
and maintenance work by well-planned 
designs since the entire power plant 
will be designed by a single engineer- 
ing group for cacli integral type. 

“It is exported that the integral 
power plants will be assembled by the 
aircraft manufacturers or their special- 
ized subcontractors. This will be ne- 
cessary to prevent dislocations of the 
present production set-up and to avoid 
unnecessary shipping of parts and 
accessories back and forth across the 

“It is our opinion that the creation 
of integral power plants is a result of 
the present military necessity of obtain- 
ing a great number of standardized air- 
planes. We feel that the standardiza- 
tion of certain power plant installations 
should not be allowed to interfere with 
a continued progress in the design of 
new and unusual airplanes and power 

“A discussion of the possibilities of 
the integral power plant for commer- 
cial purposes appears to be pretna- 

Englneering of Integral Plants 

So far us can be told from current 
literature, the engine builders have 
taken the initiative with the integral 
power plant plan in both England and 
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Germany. But an opposing idea sug- 
gested that the initiative for creating 
integral power plant design must re- 
main with the plane builder along with 
the responsibility. 

But in any event, the integral power 
plant plan would best be executed by 
specialized groups devoting themselves 
exclusively to the design and manufac- 
ture of integral power plants. The de- 
signers and manufacturers who are 
producing modern airplanes have done 
a wonderful job. hut the complications 
are getting greater and greater. The 
integral power plant plan would ad- 
vance the arrangement, which already 
exists to some extent, of specialization 
by independent experts, on design and 
manufacture for (1) airplane design 
and construction; 121 airplane engines; 

(3) turbosuperehargers; (4) propel- 
lers; (51 generators, and other airplane 
accessories; (6) assembly of (2), (3). 

(4) and (5) as the integral power 

Such specialization already has come 
about in the design of steam power 
plants, and specialists design and erect 
an entire power plant, including boil- 
ers, engines, and all accessories. Exi- 
gencies of war now have introduced a 
similar plan so far as manufacture of 
only one aviation power plant is con- 
cerned, and all power plants for a ccr- 

bled and tested in a single factory and 
supplied to various other manufacturers 
among whom the production of the 
plane has been divided. 

Execution of the proposed plan may 
result in cutting a shoot from the par- j 
ent aeronautical stem and starting to 
grow it as a separate integral power 
plant tree. As science and engineer- 
ing have progressed in the past cen- 
tury or so, engineering groups often 
have been subdivided in this way. Once 
there were only military and civil en- 
gineers. Then as engineering complex- 
ity increased, there budded off from 
the parent stem of civil engineering 
shoots which have grown into mining 
engineers, mechanical engineers, elec- 

power-plant engineers. Engineering of 

this way) is divided between marine en- 
gineers and naval architects. The rapid 
increase of complexity of the airplane, 
since the Kitty Hawk model of 1003. 
would seem to demand similar speciali- 
zation of the airplane and the power 
plant groups. 

Standardized Power Plant Plan 

A number of gentlemen have been 
kind enough to provide the written dis- 
cussions which have been quoted, for 
which the author is greatly obliged. 

There seems to be no serious diffi- 
culty with the integral power plant 
plan, except possibly for single-engine 
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carrying capacity 


Lower operating 
temperatures 


Lessened voltage 
drop 


Lighter weight 


Maximum saving 
in critical materials 


Flexible Light and Power 

Built in standard, interchangeable 10-foot 
sections, BullDog BUStribution DUCT 
provides complete flexibility on branch 
power and lighting circuits. The plug-in 
feature enables you to change production 
machines at will — rearrange whole depart- 
ments without interrupting production 
elsewhere. 

BUStribution DUCT is quickly and 


Capacities available for Plug-in Type 
Duct under new WPB standards are 250A, 

“ A ”. d “ 0A ' PLUG-IN TYPE 
for Branch Circuits 
(loft) End view of branch 

circuit plug mounted on 

■I ing how copper "contact 
lingers" clamp the 

in the duct. Plugs 

are readily interchange- 
I able. Capacities: 30A to 

bulldog 


Improved appear- 


Easier maintenance 
and inspection 


Ventilated type LO-X Duct for 
Feeder runs also shares all the 
basic advantages of BullDog's 
famous BUStribution DUCT 
design. It is quickly and easily 
installed — has full asset value — 
is 100% salvable. Available in 
the new WPB ratings of 800A, 
1000A, 1350A, 1600A and 
2000A. Single-phase, 3-phase, 
and 3-phase 4-wire; 600 
Volts or less. 


I MANUFACTURERS OF o complete line of 
l Vacu-Brook Safety Switches, Panelboards, 
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Balanced armature construction increases their ability to 
withstand vibration, while permitting a reduction in weight. 


TWO FORMS AVAILABLE — one which conforms to specifications of the 
U.S. Army Air Forces; one with simplified mounting and terminal 
arrangement (as illustrated) which saves additional weight and 
space 

TEMPERATURE RANGE— 95 C to -40 C 



ALTITUDE RANGE — 0 to 40,000 feet 

LINEAR ACCELERATION -Up to 10 G applied in any direction 
VIBRATION Meets U.S. Government vibration specifications 

DELIVERIES BEING SCHEDULED NOW 

We are now accepting orders for quantity production, and can 
make deliveries to meet your production schedules. See your 
nearest G-E representative immediately for samples. 

For our new catalog (GEA-3865) on G-E control devices for air- 
raft electric systems, including contactors, limit switches, relays, 
switches, write to General Electric Company, 
ly. N. Y. 


RAL® ELECTRIC 
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foil roll lire mostly as regards standard- 
ization. A definite plan for this which 
would seem to meet most of the objec- 
tions mentioned (see Fig. 1) and the 
details, resulting from the discussions, 

The integral power plant plan means 
that the structure which lias been called 
the “engine mount” now becomes a 
“power plant mount” with four bosses, 
which carries the whole power plant. 

A part of the airplane is some sort of 
structure which supports four other 
mount bosses to which the power plant 
mount bosses are attached. This may 
be called the "plane support for power 
plant mount.” This general plan of 
the two attached sets each of four 
bosses, is readily standardized, and it 
would seem easy to take the only re- 

This is that center-distance and thick- 
ness of these mount bosses be standard- i 
ized for each general type and/or 
horsepower of airplane assembly, on 
both the power plant mount and the 
plane support for power plant mount. 
The structure of the power plant, its 
mount, and of the airplane and its 
plane support for power plant mount, 
then can be as variable as different 
manufacturers want, so long as the 
center distances and thicknesses of both 
sets of bosses are standard for each 
type and/or horsepower. 

Perhaps there might be needed stand- 
ards for distances of center of gravity 
from the section of the mount bosses, 
for various weights of power plant, in 
order to preserve a standard moment 
of the power-plant weight. Gasoline 
and electrie and control connections 
also must be standardized. 

Presumably there would be a firewall 
at this section of the mount bosses, per- 
haps as part of the power plant section. 
But the miter diameter of the nacelle 
at this point need not be standardized; 
it could be different with every parti- 
cular combination of power-plant sec- 
tion and airplane. Then there would be 
a standard maximum outer diameter of 
the firewall somewhat less than the 
smallest one of the diameters of the 
nacelles of the various combinations. 
There then could be a non-standard ring 
to extend the firewall to the nacelle 
diameter for each of the different com- 
binations. 

There also could be non-standard de- 
signs of each cowl or outer skin, for 
each sort of power-plant section and 
each sort of airplane, extending to 
within a short distance on either side of 
a firewall at the mount bosses. There 
would then have to be a short cowl or 
skin section extending on either side of 
the firewall (different for each combina- 
tion) in order to fair in with the non- 
standard skins of particular planes. 

( Turn to page 282) 
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Further discussion might disclose bet- 1 1 
trr details of the general plan than here j 
proposed by the author, who is not an 
airplane designer. But it would seem 
that the proposed standardization mere- 
ly concerns the minor item of the loca- 
tion of the mount bosses on power plant 
mount and plane support for power 
plant mount. There remains complete 
latitude for individual design of every 
essential part without any cramping of 
individual initiative of either plane 
builder or power plant designer. 

Various plans of the integral and 
standardized type here proposed have 
been talked about, but the present paper 
is written because the author thinks the 
mailer needs pushing. The proposition 
of putting such plans into execution 
reminds the writer of a cartoon pub- 
lished some years ago: A number of 

and each one, when asked who should 
undertake responsibility in a certain 
matter, pointed to the next one in the 
circle and said, “It's up to him”. 

One way to start might be the ap- 
pointment of a committee of represen- 

stndv the situation. With existing ex- 
perience here and abroad, a definite 
proposal might he agreed upon for 
standardization of the items here pro- 
posed or of similar ones. Let’s start. 

through makeup error engiuat appear up- 

If VOU BUILD 
BUV-iommnnD 

any such equipment as mobile field service shops, 
photographic or mapping trailers, hospital stations, 
radar or radio shelters, trucks, trailers or buses.. If 
you have anyapplication for gasoline fired portable 
or permanent heating, ventilating or water heat- 
ing installations, it will pay you to find out about 

HUNTER HEATERS 

"SEALED IN STEEL" 

- XI l 

Burns ANY 

Type of GASOLINE 

Airline Maintenance 

{Continued from page 215) 

Ranks holding cleaned components 
move throngh inspection lo the over- 
haul division. Cylinder rings are lapped 
in the cylinder by a I’ratt & Whitney 
compressed air lapping machine, with 

New and overhauled piston rings are 

a fixture (also designed in the shop) 
which is actually a die with a fitted 
plunger ground to the taper of the ring 
side. An application of bluing to die 

ring, how completely in contact it has 
been. A minimum of 62 percent is 
required. 

BULLETIN H B-3 ^ ON REQUEST 

Cylinder valve seats are ground in 
two Hall vertical positioners and grind- 
ers while valves are ground at the 

HUNTER and COMPANY 

lure which holds the cylinder while 
parts are installed. There is a paint 
sprav booth for older type cylinders. 

Aircraft Equipment 

with both turntable and suspension 
hooks for holding assemblies when 

1550 E. 17th St. 

painting. 

Assembly section of the shop con- 
sists of three mailt divisions for power 
section, front engine section, and rear 
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RELEASE MORE 
INFORMATION ON 
HUNTERJEATERS 

Manufacturer Responding to 
Rapidly Growing Interest 
In Units That Burn Any 
Type of Gasoline 

DESCRIBES “SEALED IN STEEL" FLAME 



CLEVELAND, OHIO— As a result of 
the widespread interest aroused by the 
first generally distributed information 
on the Hunter Heater, Cleveland head- 
quarters of Hunter 
sifts and Company has 
X "a w rushed reprints of 
' ' ' : -s product bulle- 

3 edition ready for 
V distribution. 

The information 
is of particular in- 
y manufacturer, buyer or 
user of mobile photo laboratories, field 
hospitals, truck or trailer mounted held 
service shops, trucks, trailers or busses, 
shelters for radar, radio or other delicate 
equipment or 
stores to be 

Som cold or _ 
dampness. *7 m(_ 

The Hunter 

tested in effi- 
cient burning of any kind of gasoline 
from truck fuel to 100 octane, is idealfor 
heating or ventilating such equipment. 

These units are alto suitable for heat- 
ing and ventilating 
tents, portablehouses, 
field or permanent 
barracks for officers, 
and similar housing. 
Certain models can 
1 be used for standby 
healing of truck or 






Universal Gaso- 
line Heaters. X- 
The simple gas- 


water heating tank that is ideal for 
trailers or mobile se 
The information bulletin, available 
on request, briefly 
describes the stand- 
ard models, the 
basic principle of 
the burner and the 
general purposes 
for which they are 
~ ' y suitable. It is called 

"Bulletin HA-2’’. 
Full information, or a consultation 
with a representative, may be had by 
writing or wiring Hunter and Com- 
pany, 1550 E. 1 7th St., Cleveland, Ohio. 


section. Inspected and approved parts 
move through to this division, where 
they arc brought together in subassem- 
blies. From here they go to the assem- 
bly stands, of which there arc seven for 
RCAF engines and six for company 
engines. Assembly dollies arc of North- 
west design slightly modified by TCA. 
They incorporate a rotating mounting 
ring, which can he locked in any pnsi- 
tiou of rotation, fastened to a frame 
which can he turned by a quadrant and 
crank to set the engine horizontal, ver- 
licnl, or at any position in between. 

For company engines, which are all 
1 win-row Wtittpu, assembly stands have 
been built which arc actually jigs at 

for all connections and plumbing. These 
have been completely standardized by 
the engineering and maintenance de- 
partment, making all these units per- 
fectly interchangeable, reducing sen-ice 
and change labor to a minimum. 

-VII fixtures and devices mentioned as 
built in the shop could never have been 
mode without the services of the tif- 
chine shop, one of the- most completely 
equipped departments in any airline. 
Here TCA’s relation to Canadian Na- 
tional Railroads makes the situation 
unique among airlines by giving access 
lo excellent metal stocks- — particularly 
valuable in these times — in the form of 
discarded locomotive pistons, tires, car 
axles, and such, as well as to the rail- 
road foundry for castings. 

An excellent machinist, C. H. Wilson, 
chief of the shop, has at his disposal the 
best of machine tool equipment, and he 
has turned out innumerable fixtures and 
loots used throughout the plant. Inge- 
nious use of old propeller stock alumi- 
num has also contributed its share in 
the form of tire irons, universal joints 
for cowl flap mechanisms, flanges, and 
also in jobs like plugging enlarged 
thermocouple holes in a cylinder to be 
rebored for a new tight fit. 

Like the engine overhaul shop, the 
propeller department handles a large 
number of RCAF units, the three main 
types being Hamilton Standard two- 
and three-blade, deHavilland Hydrama- 
tics (actually Hamiltous built under 
license), and Fairey-Keed. Approxi- 
mately 100 propellers a month pass 
through the shop. Equipment is most 
complete, including bulling Mixtures, an 
Oilgcar straightener, two hand blade 
twisters, etching tanks, and heat treat- 
ing tanks. On the latter, a more aceiir- 
ale temperature control was installed in 
the form of thermocouples at top and 
bottom of the tanks to assure an even 
temperature throughout length of the 

There are, further, blade balancing 
fixtures for mating into sets, a feather- 
ing test bench, and balancing pits of 
modified company design. The sup- 
porting posts arc sunk deeper than is 


customary into concrete to prevent all 
possibility of deflection. Instead of 
knife edges, the hardened steel man- 
drel rests on hard steel round bar 
slocks fitted with accurate screw ailjust- 

Magnafluxing, a cadmium plating 
tank, a cadmium stripper tank which is 
merely the reverse of plating, and a 
Royalene vapor degreaser complete the 
equipment in this division. 

The instrument repair division over- 
hauls not only many types of American 
and English aircraft instruments for 
company and RCAF but English bomb 
sights as well. Units of all kinds pass- 
ing throngh the shop every mouth num- 
ber about 135. Equipment is up-to-date 
and includes a newly designed electrical 
test panel and all other necessary test- 
ing apparatus. 

Philosophy of the engineering and 
maintenance department is clearly ex- 
emplified in the pattern of the main- 
tenance schedule, which is laid out for 

change periods. Checks Nos. 1 to 4 
(the latter being the 200-hr. check in- 
cluding complete structural and con- 
trol inspection) precede the 800-lir. en- 
gine change. Beyond this the plan is 
not to schedule a minimum engine 
change time, but rather to set this 
interval at a maximum allowable period, 
so that with every engine change period 
there will be time to include a regular 
amount of partial overhaul and modi- 
fication according to indicated need. 

In the type of operation encountered 
here, the continual flow of changes and 
improvements entailed by weather and 
enforced necessity of being self-suffi- 
cient make this system imperative to 
keep pace with all that has to be done 
to keep the aircraft up to date. In the 
best of circumstances there is a con- 
tinual backlog of engineering and main- 
tenance changes waiting to lie applied. 
If these were not incorporated at every 
opportunity, the time would soon come 
when the plane would be out for “the 
long count,” prohibitive at any time, but 
most of all now when replacements are 
not yet in sight and traffic exceeds all 
records in volume and urgency. 

Thus, at each 800-, 1,600-, and 2,400- 
hr. mark, a period of three to four days 
is set to accomplish all possilde modifi- 
cation work, so that at the 3, 200-hr. 
limit, when the wings come oft. there is 

The aircraft will not be tied up for an 
exorbitant interval, and time taken along 
the way can be more surely calculated 
and planned for. Similar to the UAL 
system, a revised trip record is in 
preparation which will keep track of all 
work done on every plane, as well as 
work required. This will provide a con- 
tinuous record paralleling service on 
tile ship. 

For the efficiency of the airline and 
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its freedom from Accidents, great credit 
goes to the original organizers for their 
determination and perseverance in see- 
ing to it that the system was started off 
in only one way— the right way. Since 
that time, the work of the men trained 
by them has kept the company in the 
front line of airline operation. 


Super Aluminum 
Allors for Aircraft 
Structures 

(Continued from page 161) 

Effect of stresses on the corrosion 
rates of various 24S aluminum alloys, 


pre-stretched and aged as previously 
outlined, have recently been investigated 
at the CVAC test laboratories. Even 
though aged 24S Alclad had been given 
a superior rating by the Aluminum Re- 
search Laboratories” in their recent 
very-thorough research into this phe- 
nomenon of “stress cracking,” the writ- 
er and his co-workers at San Diego 
have, notwithstanding, made some check 
tests which confirm the Alcoa findings. 

An ingenious method is used by 
CVAC, Alcoa, and others, to stress the 
coupons during the corrosion cycle. 
Fig. 25 shows some typical stress cor- 
rosion test specimens after 250 hr. of 
salt spray exposure. The components 


of the stress corrosion test jig are 
shown in the sketch accompanying Fig. 
25. Two series of tests were made : One 
in which 0.064 x 1 X 8 in. 24ST Alclad, 
24KT, 24ST8R3.5 Alclad (7 percent 
eloneiiuoii) and 24ST8R3.5 Alclad (5 
percent elongation) sheet specimens 
were subjected to a bending stress of 
15,00(1 psi. in the stress corrosion jig; 
and the other in which identical speci- 
mens of (he same materials were 
stressed, by bending, to approximately 
75 percent of their respective compres- 
sive yields during the corrosion cycles. 
The riser at the centerline of this jig 
consists of segments of rods of various 
dimensions, shown as in the profile 
view in sketch accompanying Fig. 25. 

Considerable surface corrosion was 
evident in the unclad 24S specimens 
exposed for periods of 250 hr. and 30 
days, respectively. The bending stress 
of 15,000 psi. apparently is not suffi- 
cient to induce stress corrosion crack- 
ing in 24S aluminum alloy. The meager 
data on the second series of tests indi- 
cated that bending stresses of 75 percent 
of the compressive yield on aged 24S 
Alclad material will not cause stress 
corrosion cracking or intercrystalline 
separation. 

Plafe-Strfagers 

With the broad subjects of cold- work- 
ing and elevated-teinperature aging of 
24S aluminum alloys briefly covered, 
the "proof of the pudding" is in the 
application of these new metallurgical 
and shop-process findings to airplane 
structures. Reference is made to Table 
V for comparison ol the mechanical 
properties of today’s conventional 24S 
alloys with tomorrow's four new “super- 
aluminum alloys.” Assuming that cor- 
rosion problems will necessitate drop- 
ping unclad 24ST for the time being, 
and that next year's passenger liners 
will use stretched and aged 24S Alclad 
material, comparisons of the materials 
shown in Table V are simplified to the 
four aluminum alloys that may appear 
in considerable quantity in planes of the 
future: 24ST Alclad “as received." 
24RT Alclad, 24ST8 Alclad. and 24ST- 
8R3.5 Alclad. 

Using today’s most common alumi- 
num alloy as a yardstick, let us com- 
pare 24ST Alclad “as received” with 
these new materials in an attempt to 
determine the weight-saving possibili- 
ties on future ships. It is probable 
that the stringers on the wings, fuselage, 
and metal-covered tail surfaces will be 
changed from the 24ST Alclad “as re- 
ceived” — now conventional with most 
aircraft manufacturers — to 24ST8R3.5 
Alclad (24SO, heat treated, and aged). 
Coverings of these primary structures 
may or may not be fabricated of today’s 
24ST Alclad “as received,” depending 



284 


AVIATION. October, 



AVIATION, October, 1043 






ITIxirLqjUjelte 

All-Weather Windshield Wiper 


• In the Pacific, we’re keeping the 
enemy on the run— come good weather 
or bad. In time of rain, the Marquette 
Wiper gives our bombers the vital ad- 
vantage of clear sight, the ability to see 
— in takeoff, in flight and in landing. 

METAL PRODUCTS COMPANY 

Cleveland, Ohio 


AVIATION, October, 1943 


upon tiie research findings of the next 
few months. 

Some exploratory tests have already 
been made at CYAC to determine the 
desirability of using pre-stressed and 
aged sheet on structural plate-stringer 
combinations. Fig. 20 is ample proof 
that aging of aircraft structures is be- 
ing placed on a. practical basis at the 
Consolidated Vultee Aircraft Corp., 
San Diego Div. A test engineer is 
here shown pushing a frame, loosely 
stacked with plate-stringer test speci- 
mens, into a new air oven especially 
installed for the purpose of studying 
aluminum alloy aging and its associated 
fabrication problems. Note how care- 
fully the test specimens have been 
placed to permit the circulation of 
heated air to all parts of the load, 
therebv maintaining uniformity oi the 
resulting mechanical properties. 

Table VI shows the test results ob- 
tainable on 30- to 40-in. long, fiat-ended 
plate-stringers in compression, where 
both Stiffeners and sheets were aged. 
The specimens were flat sheets, each 
sheet stiffened with three lj-in. deep 
drawn 24S Aldad trapezoidal hat- 
stringers, as shown in the sketch ac- 
companying Table VI. In each case 
the sheet extended beyond one outer 
rivet-row a distance equal to that be- 
tween inner rivet-rows of adjacent hats. 
24ST Aldad “ns received” sheets and 
24RT Alt-lad (24SO, heat treated and 
stretched to 3J percent permanent set) 
hats were assembled by means of hi -ill. 
dia., 100 deg. countersunk rivets, spaced 
at 1 or liV in., as shown in Table VI 

An extra rivet was provided at a 
distance of § in. from the top and bot- 
tom edges of the sheet, to prevent local 
sheet instability. After riveting, the 
assembled specimens were aged at 355 
deg. F. for 9 hr., then cooled in still 
air at room temperature. Thus, in the 
final tested condition, the specimens con- 
sisted of 24ST8 sheets and 24ST8I13.5 
hat stiffeners. 

Each sheet was weighed after being 
cut to size; each stock length of hat was 
trimmed, weighed, and its length 
measured. The cross-sectional areas of 
the sheets and hats were then calculated 
from their weight, length, and a den- 
sity of 24S of 0.100 lb. per cu. in. 

All test specimens were ground flat 
and parallel at the ends to insure uni- 
form bearing on the platens of the 400,- 
000-lb. hydraulic testing machine. The 
plate-stringer specimens were tested, 
flat-ended, to failure, on hardened steel 
bearing plates. During the test, the 
extended portion of the sheet of each 
specimen was restrained with a split 
low-carbon steel tube, having a wall 
thickness of approximately & in., 
clamped to the specimen as shown in 
Fig. 8 presented in Pai-t I of this series 
(page 154 Aug. Aviation). 

Samples of each sheet and stock 
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MacDermid Compounds for aviation problems have been tested 
and proven to be faster and better because they are especially 
compounded for individual requirements and may now be had 
for practically every basis metal or cleaning procedure used in 
aircraft or engine production . . . specialization speeds produce 
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POUNDS developed for fast, positive cleaning of ferrous metals. 
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length of hat were obtained prior to 

cut, in duplicate, standard J-in. tension 
and 1 x 3-in. compression coupons. 
Remaining portions of the samples were 
aged with the specimens, after which 
additional tension and compression 
coupons were made. The coupons were 
tested in a 120,000-lb. hydraulic testing 
machine. Tensile and compressive 
(“sandwich” method) yield strengths 

stress-strain recorder. Elongation of 
each tension coupon was determined by 
the “divider method,” after failure. 

It will be noted, by reference to Table 
VI, that sheet tensile yield has been 
raised from approximately 49,000 psi. 
in the "as received” 24ST Alelad sheets 
to approximately 61,000 psi. after the 
“355 deg. F. for 9 hr.” aging treatment, 

creased from approximately 17 to 7 
percent in 2 in. Compressive yield was 
increased from the “as-received” 41,000 
psi. to approximately 62,000 psi., or 
50 percent. The rolled hat-stringer 
24RT Alelad material (after rolling in 
the 24SO condition, heat treatment, and 
production stretching to a 3£ percent 
permanent set) had a tensile yield of 

process increased tensile yield to ap- 
proximately 69,000 psi., or 25 percent. 

increased from 45,000 to 70.000 p-i. 

2-in. length decreased from approxi- 
mately 15 to 8 percent. 

Unit sti-ess developed by these few 
representative plate-stringers at failure 
varied from 48,000 psi. for the 0.125- . 
in. gage sheet stiffened by 0.091-in. 
hats in a 31-in. specimen, to 39,600 
psi, for the same combination in a 42- 
in. length. These specimen lengths are 
equivalent to wing structures at bulk- 
head spacings of 22 and 30 in. 

While duplicate plate-stringers fabri- 


Alclad material are not immediately 
available for comparison with Table 
VI test results, nevertheless an approxi- 
mation of the benefits of aging on eom- 


cnce to Fig. 27. On these typical com- 
pression stress-strain curves for 24S 
aluminum alloy sheets, compressive 
stress at a given strain of the specimen 
may be plotted as point A at 43,500 
psi. If the material compressive yield 


were changed from 45,000 to 70,000 psi. 
by aging, the developed stress could be 
raised from point A to point B at the 
same strain; or, in this instance, 57,- 
500 psi. To accomplish this increase 
in stress it might be necessary to pre- 
vent local buckling by decreasing the 
stringer spacing or by increasing the 


sheet gage. 

(Turn to page 290) 
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MAGNETIC CONTACTOR • 


INVERTER 

Typ.975X. 


• Electrical devices for the aircraft 
industry are sold through Square D 
branch offices in 48 principal U. S. 
and Canadian cities. The services 
of Square D field engineers sta- 
tioned in these branch offices axe 
available to help solve your aircraft 
or industrial electrical problems. 


ELECTRICAL EQUIPMENT 


KOLISMAN AIRCRAFT INSTRUMENTS 


SQUARE ]] COMPANY 




Another interesting point illus- 
trated in Pig. 27 is the benefit given 
the stability of formed sections by high 
compression -yield materials. If the 
hat stiffener, for instance, with a com- 
pressive yield of 45.000 psi. shows signs 
of instability under the plate-stringer 
strain of 0.0055 in./in., the application 
of an aging treatment to the hat, in- 
creasing its compressive yield to 70,000 
psi., will benefit it in two ways: First, 
it will permit the hat material to work 
within the elastic range — with no re- 
sultant permanent set — whereas previ- 
ously it would have set 0.0014 in./in.; 
and second, the tangent modulus at 
point A of the low-yield material of 
2.030,000 psi. would be raised almost 


to the conventional value of 10.500,000 
psi. for equal strain (point It), or for 
equal stress ( point C). Thus aging has 
improved both the compressive yield 
and the stability at the same time. 

Comparsion of increased strengths 
due to aging is complicated liv the fact 
that the sheet in most instances is of 
one compressive yield and the stringers 
of another, as is illustrated in Table VI. 
In such cases, the load at failure will 
depend upon the ability of the weaker 
member to support its share of the 
load. Instability of any portion of a 
plate-stringer specimen will nullify the 
theoretical gains that might be pre- 
dicted by such short-cuts as Fig. 27, 
inasmuch as aging and cold working 


248 aluminum alloy have negligible 
effects upon the modulus of elasticity. 

Should anyone wish to investigate 
more fully the effects of material prop- 
erty changes on structural strength of 
fabricated aircraft parts, a better in- 
troductory reference cannot he recom- 
mended than a paper recently presented 
by II. Lnnghnnr" of CVAC, at a recent 
IAS meeting ill Los Angeles. In this 
publication, Lniighaar 1ms presented a 
set of column curves, to which the ma- 
terial property changes may be directly 
applied, to give the increased column 
allowable load. 

It has been a “rule of thumb” at 
CVAC to assume that, when material 
compressive yields arc raised 50 percent, 
the over-all gain in the compression 
strength of plate-stringer combinations 

Statistical Data on 24S Alclad Sheet 

Some meager test data are plotted 
in Fig. 28 to illustrate the probable 
spread of sheet mechanical property 
test results. Only a few hundred deter- 
minations are represented on these 
graphs, to be sine : but clustering of the 
tensile yield, tensile ultimate, and com- 
pressive yield stresses obtained through 
aging, and pre-stretching and aging, 
compared with sprendout properties of 
2*ST Alclad "ns received,” is very evi- 
dent. It will he noted also that the 
property spread for stretched and aged 
24HT Alclad is less than on the original 
material, with the benefit of increased 
properties. 

The 1945 "Altillner" Reworked for 
Super-Aluminum Alloys 

With the information presented in 
Parts 1, II, and in this issue on the 
effects of pre-stretehing and aging upon 
24S Alclad aluminum alloy, the weight 
breakdowns presented in Table I and 
Table II (presented in Part I) may be 
re-analyzed. It is assumed that the 
purchasing airline operating these Al- 
Miners in 1945 will have such competent 
operating and flight personnel, and that 
the meteorology of the terrain over 
which the scheduled operations take 
place will lie known to such a high de- 
gree, that it will not be necessary t" 
maintain the present 40 to 50 percent 
spread between the material yield and 
ultimate strengths. The economical use 
of the supcr-alnminnm alloys in ten- 
sion will necessitate that the material 
factors he reduced to allow yields of 
80 io 90 percent of the tension ultimate 
strengths to be used. Since the com- 
pressive yields and nltimates are many 
times simultaneous on plate-stringers of 
conventional design, the material factor 
will not apply. 

The use of the snper-nluminum alloy 
24ST8 Alclad for wing, fuselage, and 
tail surface coverings can be depended 
upon to give increases in yield proper- 



BARBER-COLMAN 
CONTROL MOTORS 


T IIKRE are lots of places on an airplane where you 
want to set a flap, or change a valve, or move a 
lever or rod. or pull a cable, or drive a gear — prefer- 
ably by remote control, and sometimes automatic- 
ally. To perform these functions reliably, and 
accurately, we offer our line of Control Motors and 
our experience in designing them to meet stated re- 
quirements. We can furnish motors from approxi- 
mately 30° travel up to 10 revolutions between 
limits. Most any combination of gear reduction can 
be arranged, depending on whether a high speed or 
low speed unit is needed. The fastest we have so 
fur produced gives a final speed of about 15 r. p. m. 
The output shaft can be arranged for gear or lever 
drive and for end or side location. Recently we have 
been delivering quite a number with magnetic 
brakes to prevent over-travel. These Control Motors 
are suitable for operation in temperatures frepi 
- 65 Q F. to +!60°F., for altitudes up to 40.000 feet, 
and are available with torques up to 500 pound- 
inches. If this suggests a use in your own work, 
drop us a line and let’s talk it over. 

8AR8FR-C0LMAN COMPANY, ROCKFORD, ILLINOIS 
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Lockheed's 
P-38 Lightnings 


Lockheed P-38 Lightnings spelled such trouble 
that the enemy aptly renamed them “Fork-tailed 
Devils.” Primarily fighters, they raise additional hell 
as bombers, escorts, tank-busters and reconnaissance 
planes. Swaths of smashed Axis planes with a suit- 
able garnish of blasted ground installations testify 
to the P-38’s battle-ability. 

Twin-tailed and two-engined, weighing seven 
tons, heavily armored and whooping along at 
400 m.p.h. plus, these Lightnings might seem 
too much for one pilot to handle. But, handle 
it he does, and to tremendous advantage. 


The designers saw to that. Not the least of aids to 
maneuverability they included are Fafnir Aircraft 
Ball Bearings on the controls! 

Fafnir engineers have worked closely with air- 
craft engineers to assure free-acting, hair-trigger 
responsiveness, yet sacrificing nothing of stability 
and stamina under every flying and fighting con- 
dition. These qualities, inherent to all types and 
sizes of Fafnirs, point to the precise solution of 
each new bearing problem — in war, in peace. 
The Fafnir Bearing Company, Aircraft Divi- 
sion, New Britain, Connecticut 




Znj this 


ON YOUR 


HELICOPTER 


BUILT BY 



Send for 


your copy of our new 20 pp. booklet 
containing group pictures of nearly 
200 products we build to order. Lim- 
ited edition. 


THIS OCTOPUS-LIKE OBJECT 

is a manifold for the sensational new ARMY SIKORSKY 
HELICOPTER. Since 1910 this company has made impor- 
tant contributions of fabricated tubular products for the au- 
tomotive and airplane industries. Bending thin wall tubing 
is our specialty— ferrous and non-ferrous metals— welding, 
brazing, assembling to close limits. -fa The staff of our ex- 
perimental and engineering departments is at your service. 
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ties over those of conventional 24ST 
Alclad "as received,” in tension and 
compression of 27 and 36 percent, re- 
spectively. If it is assumed that ten- 
sion and compression are equally im- 
portant in designing wing and fuselage 
covering, depending upon the location 
where used, the probable weight sav- 
ing might cpiite possibly be 20 percent 
on covering weights of such a large air- 

The spars, ribs, and bulkheads item- 
ized in Table I will prnbablv require 
considerable forming, and they will 
therefore not be capable of being pre- 
stretclied. Super-aluminum alloy 24ST- 
SRO is a probable choice for these mem- 
ber in our 1945 "giant," and it will 
probably net only 10 percent weight 
savings. 

Fuselage longerons and wing and tail 
surface stringers obviously can be made 
of super-aluminum alloy 24ST8R3.5 
Alcliul, inasmuch as the majority of 
siieli_ members are straight, or nearly 
so, and therefore they may be pre- 
stretched or cold worked by rollers to 
a 3} percent permanent set before the 
aging process. Assuming that these 
members of Table I are designed by 
bending, tension, and compression in 
equal parts, the effective property in- 
creases may net 30 percent. 

Summing up these weight savings 
possible by the use of appropriate super- 
aluminum alloys, we, as joint designers 
of this 25.000 lb. Altiliner, can present 
the following weights : 


24STA[dad 






30% 3,1m) lb. 


Possible WciRht Savings, 020 lb 
•From Table i. Part I, Ang. Aviation 


It therefore appears possible, even 
with the present limited knowledge of 
stretching and aging 24S Alelad alumi- 
num alloys, that a saving of 8,000 lb., 
or G percent of the weight empty, is not 
beyond reason in the 1945 version of 
a 275,000 lb. Altiliner. This additional 
four tons of freight or passengers per 
(light tomorrow, should certainly merit 
immediate consideration of the “super- 
aluminum alloys” in designs on the 
drafting boards and in the test labora- 


(29) 


Research Isiboralarles I'nn- 

fldenllal Rrporl^ 138-fr-M*, The Arliflclnl 
(30) t-lngfuuir, ’ll L . — Buckling ol Aluminum 
A HUH Column a anil Plates. Paper nre- 
sented before ihe Annual Meeting of the 
Institute of the Aeronautical Sciences. Los 
Angeles, Calif., Jan. 1943. 

Note : For full tabulation of references 


AviATms Errata^ In references 5, 8. 10. It! 


Holler ( arburHor 
Operation 

( Continued from page 211) 
to restore fuel pressure at the carburet- 
or even by using the wobble pump. The 
fuel pump should be set to deliver at a 
pressure of 6 to 7 lb. at the carburetor. 
This is important at higher powers 
when low fuel pressure will result in a 
lean mixture. 

With the propeller in low pitch, the 
engine idling speed should be about 500 
rpm. Lower speeds than this tend to 
cause spark plug fouling and rough run- 


ning. If the engiue is set to idle at too 
low a speed it may cut out entirely 
when the throttle is suddenly closed 
from higher power. 

Loose or broken exhaust manifolding 
may cause poor metering by allowing 
the escaping exhaust to overheat the 
carburetor. 

Air leaks in the induction system be- 
yond the carburetor, either due to faulty 
assembly or backfires, will cause erratic 
engine operation. Continuous misfiring 
when starting indicates a mistake in 
valve timing. 

For adjusting the power mixture 
valve for high power cruising opera- 



"DEAD BIRD!” DEAD SHOT... DEAD JAP 


precious eyes, Ray- Ban lenses are 
being used by the armed forces to 
protect that eyesight — in pilot train- 
ing, on Ferry Command, at ships' 
lookout stations, plane spotting 
posts, for tank crews. Ray-Bans es- 
sential for civilian work, are avail- 
able on prescription only. 


Skeet shooting is an es- 
sential part of Army and 
Navy training for Air Force gunners. 
To protect their eyes, student avia- 
tors wear Ray-Ban sunglasses — 
favorite of skeet shooters before 
war. In full sunlight, their eyes 
relaxed, comfortable — glare- 
producing rays cut to a minimum 
by Ray-Bans' filtering glass. Vision 
of the target is sharp, clear, because 
Ray-Bans transmit most of the light 
useful for seeing. 

Wherever sun-glare can harm 


AN AMERICAN SCIENTIFIC INSTITUTION PRODUCINC OPTICAL CLASS AND INSTRUMENTS 
FOR MILITARY USE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION 
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Up where operating conditions are exceptionally severe, Pa 
high-tension aircraft cable is doing its job. This cable has 
developed especially for high-altitude flying. Sheathed in to 
synthetic rubber, it effectively resists the deteriorating effect 
moisture, extreme heat and cold, and electrical corona, as well as 
the more common forces of abrasion and age. 


Ten years of research and development stand behind Packard 
synthetic-sheath high-tension aircraft cable, which meets the rigid 
standards of the Army Air Forces. It is another chapter in the 
story of Packard’s special ability to develop new products to meet 
unusual operating conditions. 



iis follows: "To insure opening; of the 
power mixture valve and proper func- 
tioning of the mixture control when it 
is desired to use lean mixtures at or 
near the limit of such operations, the 
following is advised as a suitable pro- 
cedure for lean cruising conditions — 

1. Set desired rpm. and manifold 
pressure. 

2. Set mixture control in automatic 
lean position. 

3. Close throttle momentarily 

4. Reset desired manifold pressure. 

5. Further adjust mixture control if 
necessary.” 

Carburetion 

The following notes are intended to 
cover only those difficulties which may 
lie encountered in field work. Over- 
haul and test bench work (too long for 
a magazine article) is covered in the 
Holley Instruction Manual, 3rd edition, 
Jan. 1941. 

At low power and idle the following 
defects give rich mixture: Stuck meter- 
ing pin, fuel system flooding, vapor 
separator leaks, torn power mixture 
valve diaphragm, compensator needle 
leaks, metering pin or earn badly ad- 

At loio power and idle the following 
defects give lean mixture: Air leaks in 
carburetor fuel passages, metering pin 
or cam badly adjusted, leaks through 
acceleration pump valve. 

At high power, over rich mixture is 
generally caused by clogged main air 

At cruising lean, a rich mixture may 
be caused by: Power mixture valve 
stuck shut, clogged mixture disk or pas- 

in' the compensator range the follow- 
ing will give rich mixture: Fuel pres- 
sure too high, compensator spring needs 
adjustment, power mixture valve stuck 

In the compensator range a lean mix- 
ture may be caused by: Low fuel pres- 
sure, compensator spring needs adjust- 
ment, compensator venturi clogged or 
improperly seated, power mixture valve 
stuck open ( will not return to full 
rich). 

Poor idling may be due to : Idle ad- 
justment not properly set, any of the 
above causes for too rich or too lean 
in low power range, throttle brushes 
not seating properly. 

Faulty acceleration may he due to : 
Poor idling adjustment, acceleration 
pump cheek valve leaking, acceleration 
pump discharge nozzle leaking, pump 
lock plunger stuck in shut off position. 

Failure of engine to shut off may he 
due to: Looseness or breakage in mix- 
ture control, mixture control passages 
clogged, acceleration pump lock valve 
not seating properly. 

(Turn to page 297) 
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These are the wings that came in on a 
prayer. They are back in service now — 
ahead of schedule — after complete recon- 
ditioning in the shops of Fletcher Aircraft. 
This is veteran service for rhe veterans of 
the U. S. Navy. Fletcher Air- 
craft, with 8 years of progressive 
experience in aircraft fabri- 
cation, has adapted factory 


production techniques to the recondi- 
tioning of aircraft assemblies — and is 
getting the work out faster. 

If you have a specialized problem in 
aircraft maintenance, rebuilding or re- 
pair, get in touch with — 


BURBANK, CALIFORNIA 



Fletcher Aircraft 
Burbank, California 
Please send postpaid the n< 
of the Standard Aircraft Wi 
for which I enclose $1.10. 




Address. 


More than 150,000 copies are now in use of 
this famous pocket encyclopedia — the Standard 
Aircraft Workers Manual. Used by all prime 
plane manufacturers and by many technical 
schools and colleges, the new 7th Edition con- 
tains all vital Information on metal fabrication, 
AC-AN and B standard parts and tools used in 
aircraft production. Mail the coupon today. 
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finds a speedy, secure method of attaching 
fabric cover to "paper-thin" stainless steel ribs. 



P-K Type “Z” Screws with Phillips Recessed flat heads, and P-K 
Type “A” Screws with slotted binding heads, are driven through 
metal binding strip und fabric into stainless steel ribs, varying in 
thickness from .008" to .020". The Phillips Recessed Screw Head 
promotes speedy driving and prevents driver-slips that might 
damage the surface. 



In developing a wing surface, FLEETWINGS, 
Inc., ran into a fastening problem that any engi- 
neer would rate “a tough one.” They needed to 
obtain strong, vibration-proof fastenings to stain- 
less steel structures as thin as .008”. 

But this “tough one,” like hundreds of other 
fastening problems, ceased to be tough when a 
Parker-Kalon Assembly Engineer was called in. 
He proved that P-K Self-tapping Screws could be 
successfully used for tbe job without the need of 
auxiliary nuts or supporting members. Fleet- 
wings’ Engineering Department reports : “. . . we 
found P-K Self-tapping Screws eminently suit- 
able,” and, “Parker-Kalon extended fine engi- 
neering cooperation ” 

Have YOU Taken Full Advantage of Parker- 
Kalon' s Assembly Engineering Service ? Experi- 
ence proves that, in 7 out of 10 cases, P-K Self- 
tapping Screws will simplify metal and plastic 
fastening jobs . . . save vital man-hours . . . speed 
production . . . cut costs . . . and actually increase 
fastening strength! It will pay to question every 
metal and plastic fastening, on the drafting board 
and in production! Make sure it can’t be made 
the simple Self-tapping Screw way before putting 
up with slow, difficult methods. Ask for a P-K 
Assembly Engineer to check your fastenings. Or, 
mail a description of your assembly for recom- 
mendations. Parker-Kalon Corp., 192 Varick St., 
New York 14, N. Y. 


PARKER-KALON 

SELF-TAPPING SCREWS 

Give the Green Light , to War Assemblies 
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Rough engine operation may be 
caused by over rich mixture or by leaks 
past the inertia valve used on lighter 
planes to prevent stoppage of metering 
when pulling out of a steep dive. 

Preparation for Storage 

These instructions are for the pur- 
pose of protecting the diaphragms of 
the Holley carburetor from the injurious 
effects of stale gasoline during ship- 

1. Remove the carburetor from the 
engine adapter. Place a wooden or metal 
cover on the adapter flange to protect 
the engine from dirt, etc. 

2. Place the carburetor with dram 
plugs up. First remove the diaphragm 
vent chamber drain plug. Place car- 
buretor in a vertical position and drain. 
Then replace the plug immediately. No 
oil should he placed in the chamber. 

3. Reverse the position of carburetor 
and remove fuel chamber drain and ac- 
celerating pump chamber drain. Hold 
carburetor over a container to catch 
gasoline. With the carburetor in this 
position, open the throttles to vent the 
mam fuel body and with a fingernail 
open the accelerator pump nozsde valve 
to vent the pump chamber. Hold in this 
position until all the fuel is drained | 
from the carburetor. 

4. Invert the carburetor again and 
close the throttles. Use a small funnel 
to fill the main fuel body and the ac- 
celerator pump chamber with oil con- 
forming to specification AN-W-0-44(i, 
not heavier than 1065. 

5. Return the carburetor to an up- 
right position and drain the oil. Plug 
the tuel inlet, the gasoline pressure in- 
let, and replace and lockwire all drain 
plugs. Remove the rear cam cover, 
open the throttle, and apply oil to the 
exposed portions of the metering pin, 
metering pin yoke, the exposed earn 
surface, the cam roller and pin. Re- 
place cam and cover, close the throttles, 
and wire them in the closed position. 

6 If the carburetor is to be stored 

for a considerable time, or if it is to be 
exposed to salt water, spray the out- 
side with flushing oil. 

7. Wrap in waterproof paper and 
fasten firmly in a strong wooden box. 

Reconditioning After Storage 

1. Clean the outside first with gaso- 
line and a lintless rag. Remove the fuel 
chamber drain plug and the accelerating 
pump chamber drain, but do not yet 
remove the diaphragm vent chamber 
drain. Drain the oil and flush the di- 
aphragms with gasoline of the type 
used in service. Do not use cleaning 
fluids of any kind inside the carburetor 
for they destroy the material of the di- 
aphragms. Replace the plugs and re- 
move the diaphragm vent chamber 
drain. Drain any oil or moisture that 
may have collected behind the di- 



Re 


»EEP your air tool power at 
"new tool peak” . . .by oiling the air that drives it ! 


NORGREN LUBRICATORS, installed direct- 
ly in the air line, inject a fog of oil into the air 
stream. . . lubricating every moving part. Check wear 
during use. Stop destructive corrosion when idle. 

Automotic . . . start and stop with the tool. Sight- 
feed . . . ends guesswork. Size, type, and combination 
for every requirement. For complete information 
write . . . 


C. A. NORGREN CO., 220 Santo Fe Drive, Denver, Colorado 


Over 1 1 0,000 Norgren 
Lubricators now oiling 
the Battle Lines of 
Production I 



CATALOG 400-M 
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The Pressed Steel Com- 
pany Have the Carburiz- 
ing and Annealing 
Equipment You Need 


ERE are just a few of the many 
Lightweight Alloy Products we make: 
Annealing Covers, Alloy Retorts, Ex- 
haust manifolds. Pickling Baskets, 
Annealing Tubes, Heat 
Treating and Quench- 
ing Baskets, Carburiz- 
ing Boxes, Tumbling 
Barrels, Bubble Caps, 
Seamless Steel Cylin- 
der Caps and Neck 

Send us your specifica- 
tions and we will 
do the rest 



THE PRESSED STEEL COMPANY 

of WILKES-BARRE, PENNSYLVANIA 


DETROIT: 312 Curtis Building • TOLEDO: 606 Nicholas Building 
CHICAGO: 1915 Engineers Building • NEW YORK: 254 West 31st Street 
TORONTO. CANADA: ASM Accessories Ltd., 19 Melinda Street 
PRESSED STEEL COMPANY PRODUCTS: Carburizing and Annealinq 
Boxes, Thermocouple Protection Tubes, Seamless Steel Cylinder Caps, Seamless Steel 
Neck Rings, Welded Alloy Tubing for High Temperature and Corrosive Application, 
Radient Tubes, Inner Covers and Base Sheaths for Steel Mills 


aphrngins. Replace the plug and lock- 

2. Close the throttles and place the 
carburetor with the fuel inlet up. Re- 
move the fuel inlet plug and fill the 
fuel chamber with gasoline, replacing 
the fuel inlet plug before the carbure- 
tor is returned to an upright position. 
As the diaphragms have a tendency to 
stiffen in storage, they should be al- 
lowed to stand for about ten hours with 
fuel in the fuel chamber, so as to soak 
the diaphragms and restore their flexi- 
bility. 

3. Remove the earn cover, open the 
throttles, and generously oil the ex- 
posed surfaces of the metering pin, pin 
yoke, cam surface, cam roller, and pin. 

4. Inspect the carburetor to make 
sure all plugs have been replaced and 
securely lockwired before it is installed 
on an engine. 


Lo«'kli<‘«‘d Ovprwns 
‘Em l lyiiii* 

(Continued from page 113) 
crows with the squadrons. 

Major problem is the repair of air- 
craft and equipment damaged m battle 
or operations, the overhaul and repair 
of engines and equipment, and the expe- 
ditious return to service of the greatest 
possible amount of equipment. Each 
piece of equipment returned to service 
overseas is one less that need be manu- 
factured and transported. 

An analysis of the problem will not 
disclose an over-all answer to the entire 
problem, but there is a group of applic- 
able solutions which, used as a general 
plan of maintenance, will keep the 
greater percentage of our aircraft over- 
seas in the air. The problem quickly 
resolves itself into four types of opera- 

1. The base repair, overhaul, and 
modification plant. Here are concen- 
trated the highly skilled technicians for 
the overhaul and repair of every type 
of aviation equipment. The location of 
the base must be within easy surface or 
air transport range of the operational 
activities. It is not contemplated that 
a great many damaged aircraft be re- 
paired at these bases. Transportation of 
damaged aircraft through jungles, over 
desei-ts, or snow-covcred mountains is a 
problem loo difficult to cope with in 
this war. They must be repaired on the 

Primary function of base operation 
is the overhaul and reconditioning of 
aircraft engines, propellers, assemblies, 
and accessories which can he trans- 
ported. Transportation of large com- 
ponents, such as wings, tail groups, or 
even fighter and light bomber fuselages, 
could be accomplished in a special type 
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Piston looks like this (unre- 
touched photo) after a workout 
in a Hornet Series A-2 Engine. 


Super is the word ! Kelite Super Ketrex has the 
high pH necessary to loosen and remove hard 
carbon deposits. And, because the pH is right, 
Kelite Super Ketrex is completely SAFE for 
aluminum, magnesium, steel! Super Ketrex is 
one of 63 specialized chemical processes and 
materials made by Kelite for aviation industry. 


x HEUTIO 
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CyAGES, LARGE AND SMALL — precision inspectors of every size — 
all are made with that “millionths-of-an-ineh” precision by VINCO. Without this extreme accuracy, 
the tremendous speed and stamina of the modern war machines would be impossible. That most 
important, invisible fraction of an inch can mean the difference between successful combat or a 
crack-up— a hit or a miss— victory or defeat! These highly precise gages, really beautiful examples 
of metalcraft, permit the manufacture of parts at production speed but with hand-made perfection. 
And industry is aware that peacetime production will call for the same “millionths-of-an-inch” 
precision that wartime production is demanding. . . . VINCO engineers are ready at all times to help 
American manufacturers solve their peacetime gaging problems. 

VINCO CORPORATION, 8865 SCHAEFER HIGHWAY, DETROIT 27, MICHIGAN 
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of glider designed to carry materials 
large in span and volume but light in 
weight. The base must further serve as 
a manufacturing center for building 
modification parts and tor the installa- 
tion of modifications on aircraft down 
to the base for the purpose of securing 
tactical changes. 

Here, in a place relatively safe from 
enemy attacks, should be concentrated 
the valuable and complex equipment re- 
quired to overhaul and test our engines, 
propellers, instruments, and the mvriad 
accessories that constitute the present- 
day fighting aircraft. Transport to and 
from the base are essentials of its opera- 
tion. Such a base should consist of no 
more than 3,000 men, of which 2,000 
would be direct productive labor. All 
of the 2,000 men should be trained in 
specific skills of repair and manufac- 

When the demands on the base re- 
quire more than 3,000 men, another base 
should be built in another strategic 
spot. Limiting the size of the bases 
tends toward economy ot construction 
and control of operation, and if it 
should be necessary to move the base, 
the transfer of equipment and personnel 
could bo quicklv accomplished. 

2. Advanced "sub-base" operation 
calls for men trained in minor repair 
and Ihe removal and installation of com- 
ponents. These crews should not con- 
cern themselves with the overhaul or 
repair of the unit removed but would 
engage in returning the aircraft to the 
air as qnicklv ns possible, using units 
transported from the base depot. Units 
removed would then be returned to the 
base for reconditioning and overhaul, 
later to be used in the repair of other 
aircraft. 

The extent to which such a group 
should engage in the actual repair of 
aircraft should be limited. If battle 
damage could not be corrected during 
the time of normal service operations, 
no further effort to return the aircraft 
to service should be made by the ad- 
vanced base. The aircraft would then 
be replaced by a reserve aircraft, with 
the damaged plane turned over to a 
“mobile repair unit.” 

3. The mobile repair unit is without 
question one of the most valuable ad- 
juncts fo the maintenance of aircraft 
in this fast moving war; it may be 
mobile by air, land, or water, as the 
requirements of the theater dictate. In 
general, however, the unit consists of 
complete repair shops in trailers, with 
living accommodations for the crew, 
numbering 24 picked specialists, of 
which a qualified inspector and a stress 
engineer are important personnel. Re- 
pairs from severe battle damage or 
crash landings are engineered and in- 
stalled on the spot. Repair schemes 
have been standardized to the extent 
that repair parts for every conceivable 


operation may be carried in the unit. 
Major assemblies are removed and re- 
turned to the base depot, and new or 
rebuilt units are installed. 

Thus, the advanced depots and opera- 
tional crews may be relieved of the 
necessity of carrying out complex re- 
pairs. In operations such as our Afri- 
can campaign, the units could be as- 
signed to operational activities and 
move with the Air Forces squadrons. 
There is little doubt that a number of 
well equipped, well staffed mobile re- 
pair units would decrease measurably 
the number of aircraft replacements re- 
quired for our Hgnting fronts. 

4. Fourth tr/pe of operation is the 


daily operational service of undamaged 
aircraft . This function is carried out 
by the squadron maintenance crews, and 
if the aforementioned facilities are 
available, men with relatively little 
training can do the work. 

To divide the job of maintenance into 
so many functions may seem to con- 
fuse what, to the experts, appears to be 
a relatively simple matter. This simple 
matter, however, has suddenly assumed 
Gargantuan proportions, requiring or- 
ganization on a proportionately large 
scale. We must not underestimate the 
size of the job of maintaining the thou- 
sands of airplanes we arc building. 
That job has blossomed overnight into 
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Let outstanding results in hundreds 
of plants be your guide to greater 
production efficiency 

Experience in hundreds of machine shops has 
demonstrated that Gulf Cutting Oils, as recom- 
mended by Gulf Lubrication Service Engineers, 
are highly effective means of stepping up ma- 
chine tool performance. 

In practically all of these shops, Gulf Cutting 
Oils have obtained outstanding results — up to 
400% increase in production per machine, up to 


2,000% longer tool life, and extremely interest- 
ing improvements in finishes. 

It will pay you to investigate these superior 
cutting oils — call in a Gulf Lubrication Service 
Engineer now and let him demonstrate their 
unique properties — how they can help you im- 
prove finish and increase production. Or send 
the coupon below for your copy of the new 
re vised booklet on Gulf Cutting Oils, which in- 
cludes a helpful machining guide. 

GULF OIL CORPORATION • GULF REFINING COMPANY 



Tools are Weapons 

Treat ’em right! 
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Carrying out the Navy’s tradition of attack, 
squadrons of Brewster-built Corsairs are streaming 
into service beside powerful Brewster dive bombers. 
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TABLE II — ESTIMATED POTENTIAL DOMESTIC AIR CARRIER TRAFFIC AND REVENUES 
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travel is much more highly concen- 
trated in the eastern industrial area 




Air Transport 

Charts Routes 

( Continued from page 200) 
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SKILL COUNTS IN 
AIRCRAFT WELDING! 

Organized more than five years ago for the sole purpose of serving 
the Army Air Forces, as well as the more prominent airplane man- 
ufacturing companies, this company is in an unique position since 
its entire personnel and experience have been used in the devel- 
opment of men and facilities for the production of airplane parts 
and assemblies. Welding technique, particularly, has been devel- 
oped to a high degree, and through retent increases in facilities 
and personnel, we are now ready to offer the welding experience of 
this company to a limited number of new customers. 



their summers trying; to recover from 
their winters. Fortunately, this winter 
Img-a-boo is rapidly ceasing to be an 
important factor. Revenue passenger- 
miles in Jan., 1940, for example, were 
almost four-fifths ns great as the 
monthly average for the fiscal year 1940. 
Most important in increasing passenger 
traffic has been the remarkable advance 
in safety. Extrapolating the general 
safety curves for both air and rail 
j carriers suggests that the two safety 
trends will merge by 1950. 

Prior to 1930, airline passenger rates 
were approximately three times higher 
than Pullman fares. Today they aver- 
age some tiO percent higher. Average 
airline costs per capacity seat-mile are 
tending toward the 1.5 to 2c. range and 
load factors toward 00 percent. Hence, 
au average airline charge not much, if 
any, above 3c. per mile appears to be 
in sight within a predictable future. 

It might well be argued that with no 
great difference in safety, with equal 
convenience, and with roughly equiva- 
lent rates, the great time advantage of 
the airlines will ultimately attract sub- 
stantially all first-class long-haul pas- 
senger traffic to air travel. This does 
not imply -that Pullman travel would 
disappear, for it would remain more 
convenient for much short-haul traffic. 
Much of the increase in airline tratlie 
would represent newly created travel,* 
or diversion from other sources. 

As a generous margin of conserva- 
tism, let us assume that within the next 
decade or two air travel in the United 
States will assume proportions equiva- 
lent to approximately 70 percent of pres- 
ent-day Pullman rail travel, or about 
(i billion revenue passenger-miles. This 
would represent a sevenfold increase 
over the passenger-miles flown by do- 
mestic air earners during the fiscal 
year 1940. The resulting combined po- 
tential traffic in passengers, mail, and 
commodities are summarized in Table II. 

Thus, under favorable circumstances 
it appears possible that within the next 
10 or 20 yr. domestic air traffic may 
increase some twelvefold with a cor- 
responding five to sixfold increase in 
gross operating revenues. The result- 
ing traffic volume would be well over 
a billion ton miles per year, the an- 
nual gross income .$300,000,000 or 
$400,000,000. 

This is a rough measure of the po- 
tential domestic industry — exclusive of 
operations on foreign air routes — to 
which the government’s transportation 
poliey should be directed. 

Current Problem 

Assuming that air transportation 
should be developed to the fullest ex- 
lent, what are the principal problems 
with which the government would be 
faced? 

In the first place, a substantial expan- 
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BREEZE RADIO IGNITION SHIELDING GUARDS 
COMMUNICATIONS AGAINST INTERFERENCE... 


Success in modem wsrlnre on . _ [an!mia!iun of mMsag es by radio, 
largely on interference-free recep use on hun dreds of different 

Breeze Radio Ignition Sh> el <>' n 6. * J dependable communications 

S iSLZSXZSZXZ " 

boats to aircraft. „„f P rted Radio Ignition Shielding 

Breeze engineers have pioneered and perfected Kao B ^ ^ ^ 

on the battlefronts of the world. 

BREEZE CORPORATIONS, INC., NEWARK, N. J. 
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Remember it? The dim vision of masks and gowns, of lights and gleaming things? 

"They were phantom glimpses in a troubled dream, the night your life wos saved — fragments of a 
shining world of science and strange skills . . . 

And every appliance, every gleaming instrument — every sterile garment, swab and bandage — 
every accessory and apparatus there in the room, that night — was the product 
of machine tools, or was processed on equipment built by machine tools. 

From giant hydraulic presses to the finest internal grinding machines, literally hundreds 
of machine tools played a part, the night your life was saved. 

And of all those unseen instruments that helped to save your life that night, none is more 

basic to the creation of everything that affects your life today than the internal grinding machine. 


- Bryant Chucking Grinder Company 


Springfield, Vermont, U. S. A. 
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sion of the present nir transport 
network will be essential. The con- 
tinued growth ot passenger trallie will 
require many more schedules on existing 
routes, also numerous route extensions 
where indicated. 

Adoption of a policy to forward 
the greater part of all non-loeal first- 
class mail by air will necessitate a 
considerable increase in the number of 
pick-np and delivery routes. To develop 
fully potential commodity traffic, low 
cost cargo planes exclusively designed 
for mail and express will be needed. 

Changes in the corporate structure of 
the industry will depend on the degree 
to which competition is to be fostered 
or restricted. The development of the 
industry through a multiplicity of car- 
riers may prove much more costly to 
the government than would a more in- 
tensive development. 

Some degree of competition, however, 
appears essential to economical and ef- 
ficient management. 

There are a number of disadvantages 
which appear to be inherent in the 
method presently employed for deter- 
mining government payments for trans- 
porting airmail. Rates arc fixed 
independently for each carrier by routes 
and specific schedules; they vary not 
only among the carriers but also some- 
what according to the economic outlook 
at the moment the decision is made 

Fixed rates in an industry so open 
to change require frequent revision, 
hence there arc numerous and protracted 
hearings. The setting of rates by rigidly 
forecasting future revenues is inherently 
inaccurate in the premises and cannot 
be easily corrected, particularly if the 
rates are unduly high. Of course, rates 
can be reduced. But this procedure 
takes time, and decreases are not usually 
retroactive. 

Rates Vary 

Control of passenger and express rates 
has been left largely in the hands of the 
airlines, and many inconsistencies have 
resulted. Yet the rates which the car- 
riers charge the public for other classes 
of service cannot be dissociated from 
the problem of fixing airmail rates. 
The two are alternative methods of 
affecting gross income and must be 
made to work harmoniously. Consid- 
eration should be given to fixing pas- 
senger and express rates at optimum 
levels consistent with the basic policy 
for tlic industry. 

In the preceding sections we have 
considered the nature of air transporta- 
tion, the elements of growth which it 
has revealed, its economic character- 
istics, and its possible expansion (under 
favorable conditions) within a reason- 
able future. The realization of these 
possibilities will depend upon the 
adoption by the government of a sys- 



REX-FLEX Stainless Steel Flexible Tubing is battle-tried 
and proven — at the heart of the giant motors which 
power the Boeing Flying Fortress — on equally important 
applications on many other of our latest, largest and most 
formidable military aircraft. 

In aircraft production the adaptability of REX -FLEX 
for installation facilitates the flow of parts through manu- 
facture to assembly and speeds the convergence of major 
units into final assembly. 

REX-FLEX characteristics of light weight, strength, 
flexibility, and resistance to corrosion, heat and vibration 
are solving an ever increasing number of vital problems 
in aircraft design and construction. Like the accomplish- 
ments of the aircraft industry itself, the application de- 
velopments of REX-FLEX, considered impossible mere 
months ago, are commonplace production line assemblies 
of Chicago Metal Hose Corporation. 

Write for Engineering Recommendations 

Chicago Metal Hose Corporation 

General Offices: MAYWOOD, ILLINOIS 
Factories: Maywood and Elgin, III. 


Anteniei. fan <Z 
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keep UP-TO-DATE 


ON YOUR STEEL "SPECS"! 


If you work with steel — designing, fab- 
ricating or purchasing — keeping posted 
on Government "specs" can save you 
plenty of grief. May sound elementary, 
but recent Frasse experiences indicate 
otherwise. 

Take, for example, the instrument 
maker who recently received from an- 
other supplier stainless steel ordered to 
a Navy "spec.” The steel did not meet 
his requirements, and, suspecting an off- 
analysis, he called upon Frasse for con- 
firmation. Frasse, knowing the "spec" 
had been revised 3 times in two years, 
found the supplier had automatically 
(and correctly) furnished steel to the 
latest revision— an unusual analysis for 
special application only. Result: a ton 
of critical stainless steel sidetracked 
from the war effort, plus additional 
delay until the correct analysis could 
be obtained. 

Frasse subsequently spent a day with 


the manufacturer's purchasing director, 
designers, and metallurgists, compiling 
"spec" conversion charts and revising 
prints. "Spec" checking with Frasse is 
now a regular process with this war 
contractor. 

Frasse, incidentally, regularly issues 
identification charts showing up-to-date 
Government specifications for alloy, 
stainless and carbon steels — copies are 
obtainable free from any Frasse office. 
Meanwhile, why not (1) always mention 
the effective date of the specification to 
which you order, (2) keep posted by 
regularly checking your purchasing rec- 
ords and blueprints with Frasse. Peter A. 
Frasse and Co., Inc, Grant/ Street at Sixth 
Am., New York 13, N. Y. ( Walker 3-2200) 
• 39H Wissahickon Are., Philadelphia 29, 
Pa. (Raddiff 7100 - Park 3541) ■ 50 
Exchange Street, Buffalo 3, N. Y. 
(Washington 2000) . Jersey City, Hart- 
ford, Rochester, Syracuse ■ 


lematic program to develop domestic 
anil foreign air transportation to its 
full capabilities, including the forward- 
ing of first-class mail by air wherever 
it can thereby be expedited; the ex- 
tension of postal, commodity, and pas- 
senger service to a greatly increased 
proportion of the important communi- 
ties in the country, a reduction in 
passenger and commodity charges; and 
on other factors. 

National Defense 

One inescapable lesson of the war is 
the tremendous importance of aviation 
in our national defense program. Pilots, 
mechanics, transport aircraft, and all 
the resources of a great civil aviation 
industry, are now recognized as in- 
tegral elements in modern defense and 
offense. 

Fundamentally, the most effective 
peacetime contribution of air commerce 
is to create and maintain continuously 
in training the greatest possible reser- 
voir of pilots, mechanics, transpoi-t air- 
craft, and productive facilities. Much 
of this equipment and personnel, when 
not actually required for emergency de- 
fense purposes, can be most econom- 
ically and effectively employed in 
developing the air transportation po- 
tentialities outlined in the preceding 
sections. 

Future Development 

This is without giving any weight to 
the additional immense postal and com- 
mercial benefits which would result from 
the intensive development of air trans- 
portation. It is possible that the estab- 
lishment of an integrated national air 
transport network might lead to mass 
acceptance of air travel on a scale not 
yet even remotely approached. It would 
provide an enlarged commercial rather 
than primarily a military future for 
personnel in aviation training. It would 
encourage the establishment of airports 
anil provide a tremendous impetus to 
private and other noil-scheduled flying 
at the several thousand communities 
served by the airlines. It would provide 
a support for the enlarged manufac- 
turing industry and stimulate the pro- 
duction of improved aircraft, and it 
would contribute importantly in making 
our country the greatest air power in 
the world. 

The importance, in the premises, of 
energetically mobilizing the air com- 
merce resources of the United States 
is obvious to all. No one can foretell, 
however, what this may ultimately mean 
in terms of collateral benefits and human 
relationships. Flying represents a 
fundamental revision in the ways of 
mankind, an open sesame to a new 
world. A transportation policy which 
did not take this basic fact into con- 
sideration would be inexcusably neglect- 
ful of the national interest. 
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ROHM 8c HAAS COMPANY * 


How Strong is 

Plexiglas? 


T HE answer to this and many 
other engineering questions can 
he found in the Plexiglas Mechan- 
ical Properties booklet. This new 
Rohm & Haas publication gives the 
results of scores of tests on Plexi- 
glas conducted recently in our new 
physics laboratory. Illustrated with 
numerous graphs and new photo- 
graphs, Ple^iclas Mechanical 
Properties is probably file most com- 
prehensive technical liandbookever 
published on any plastic. 

Write to our Philadelphia office 
for your copy of this important book. 
* * * 

Rohm & Haas Company, Washington 
Square, Philadelphia, Pa. Other offices 
in: South Gate. Los Angeles— Detroit— 
Chicago. Ceuuuiian Distributor — Hohhs- 
Glass Ltd., Montreal, Canada. 


THE CRYSTAL-CLEAR 
ACRYLIC PLASTICS 

PLEXIGLAS 

SHEETS AND RODS 

CRYSTALITE 

MOLDING POWDER 





I f Nazis were penguins. .. 


IMAGINE ARMIES of penguins goose-stepping all 
over the South Pole! Heil, Pengler! 

But penguins aren't birds of prey. They're just simple 
fishermen. They’d never yearn for other people's terri- 
tory. Even if they enjoyed goose-stepping, they’d con- 
fine their marching to the Antarctic. 

Suppose the situation were reversed. What if pen- 
guins were Nazis? They'd certainly become dissatis- 
fied with the South Pole. They'd start "protecting" their 
neighbors. And after a few peace overtures, they'd 
attempt a Polar blitzkrieg! 

The moral? Just this: You can't make a plunderer out 
in, and you can't make a nobleman out of a 
||ng as there are Nazis in the world, men can- 
p of being free. 


That's why we must war to the death against the 
Nazis. In doing so, we must lean heavily on our 
machine tool industry. We can lean with confidence. 
This miracle-making industry has overcome Ger- 
many's 7-year head start in about a year. And today, 
for every one machine tool produced by the Nazis, 
we are producing 5 ! 

A potent factor in this production miracle has been 
the Multiple Spindle Automatic Lathe made by Cone. 
These production titans of the machine tool industry 
are currently used in the production of parts for guns, 
tanks and planes. 

Remember that name-Con^MulLnJ^HBdle Auto- 
matic Lathe. It will ^nlinu^flfmatajAyftory after 
victory is 


VE Automatic Machine Company, l(gt., Windsor, Vermont 


ior. 1943 


Fuvorinij l ;i<-(>>rs tor 
Aircraft Invest ■■•«■■■<* 

[Con tinned from puffe 173) 

A simple example will demonstrate : 
Let us assume Hint an aircraft company 
earns #10,000,000 before tax payment's 
during' a war year and further that its 
prewar average (or assumed normal 

000.000. Computation of taxes will 
then lake the form indicated in Table 
I (for purposes of clarity minor details 
have been omitted). This total tax bill 

specifies that the eompaiiv will have 
returned to it 10 percent ot the excess 

vertihlc into cash several years after the 
war, hut convertible nevertheless. In 
effect this reduces the total tax bill by 
#540.000 to #6,400,00(1. 

Let Its assume further that the wai- 
ts over and our representative aircraft 
company during its first "peace" year 
suffers a loss of about #5,000.000 due to 
a sharp curtailment in military produc- 
tion. reconversion, and other factors. 
All is not loss, even so; for a substan- 
tial refund is possible through the means 
of filing an amended tax return. This 
amended computation would be as shown 
in Table II. 

As a practical matter, in addition to 
this refund of #4.050,000 there would 
be a further return of more than #40(1.- 
000, making for a total refund of about 
#4.450,000. The complexities of corpo- 
ration tax provisions accounting for this 
added amount are quite extensive and 
need not be detailed here. 

It is a fair generalization that the 
carry back provisions of the 1042 Reve- 
nue Act may make it possible for many 
aircraft companies to cover their losses 
in a postwar year bv anywhere from 4(1 
to 100 percent through tax refunds. Sig- 
nificnntly, it is even possible to receive 
a substantial tax refund even while re- 
porting a moderate profit. For exam- 
ple, assuming that our hypothetical air- 
craft company should earn about #1,- 
000,000 before taxes in its first “peace" 
year, instead of losing #5,000,000. then 
the corporation could properly claim a 
tax refund of #1,230.000. 

These are merely the salient features 
of the tax law as they may be construc- 
tively applied to the aircraft builders. 
There are various other elements in- 
volved and which have alternating bene- 
fits and drawbacks. Basically, however, 
the plan is a good one. As the matter 
now stand-, lax payments assessed on 
1041 and 1042 income can be refunded 
only in 1043 and 1044. There is con- 
siderable anticipation that this refund 
privilege may he extended beyond 11144 
and that the same principle will lie re- 
tained in future tax legislation. 
Investment interests are becoming 



FASTER, BETTER, MORE CUTS 

Another Case History of Hand Stoning 
THE JOB 

Finish cutting Sway Braces, 1025 cast steel: removing 
.015" stock with square and rounded 78-B cemented 
carbide lipped lathe tool bits. 

THE RESULTS 

1. Increased cutting speed. 

2. Four to five times more output between regrinds. 

3. Less frequent removal and resetting of bits. 

4. Savings in tools, time and expense — fewer grinds. 

5. Fewer chipped tools because regularly reconditioned. 

It WAS A WAR SUB-CONTRACT. The cutters had 
been producing 50 to 60 pieces in about half a day. They 
were then reground — a slow, expert job to preserve proper rake 
and clearance angles. 

Our man recommended “Crystolon Stones for Carbide Tipped 
Tools.” Using first a medium and then a fine Crystolon stone, 
the tool bit was touched up by hand after every 35 to 50 pieces. 
This hand stoning was done in less than two minutes without 
removing tool bit from post. 

Similar savings in expensive alloy tipped tools and in producing 
and grinding time are possible to thousands of users throughout 
the country today. Why not have a Behr-Manning Abrasive 
Engineer or one of the able representatives of our Certified Dis- 
tributors counsel you on the tremendous advantages of hand 
stoning? And be sure to ask for a copy of our brand new booklet, 
“Hand Stoned Cutting Tools.” 

Crystolon. Stones I silicon carbide) .3'/," x x /" for Carbide Tipped 
Tools arc available in three grits: course, medium and fine, at 50c per stone. 


BEHR-MANNING • TROY, N. Y. 

(DIVISION OF NORTON COMPANY) 

ALSO RELIABLE COATED ABRASIVES SINCE 1872 
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the aircraft anti similarly situated in- 
dustries. Moreover, with a determined 
ell or I now underway to amend the rene- 
gotiation law so as to permit larger re- 
earnings, the status of the aircraft 
builders may be further improved. A- 
developments in this battle ill the tre- t- 
incut of renegotiation before Cotigros 
unfolds, it is likely market observer- 
will be rjuiek to interpret the possibili- 
ties as applied to the aircraft manufac- 


Tlie unfavorable eh 

have had a tendency 
ated importance in r 


'United State*. Special 
Slheamlinecl (bin cdi&n Tlkith 

for use in cramped quarters 

Don't let their "daintiness" fool you. 
They're no "powder puffs" . . . but sur- 
prisingly strong in proportion to their size 
and designed to give plenty of leverage 
and power where cramped quarters re- 
quire "pint size" and "featherweight." 
Speeds from 550 to 5,000 r.p.m. Equipped with 3-jaw screw-back 
chuck; 7 ft. 3-wire rubber covered cable, indestructible rubber 
attachment plug. 

U. S. Also Makes: 

DRILLS • DRILL STANDS • VALVE SEAT GRINDERS 
VALVE REFINISHING MACHINES AND SHOPS 
PORTABLE SURFACERS • PORTABLE SANDERS 
FLEXIBLE SHAFT MACHINES • LATHES GRINDERS 
GRINDERS 
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Inal company funds during the war has 
been very it at all. 

A leading example will suffice as an 
illustration: I'nilcd Aircraft Carp,, at 
the 11140 year-end. had a plant invest- 
ment of about $17.3011.000. As of dune 
30. 1043. this was reduced to about $15.- 


— this ii 


i the volume of 
handled. Actual plant facilities in poi 
of fact increased materially, but Ih 

French and British billings togetl 


nend- 


o difficult to make o 


Fighting line-Abrcasf 

[Cnnlinneil from page 103) 


when attacked, the formation run make 

attacking aircraft easily, and here again 
there is no chance of collision as long 
as a large interval is maintained. 

To elaborate on this “break" a bit : 
faultily a section will lie attacked from 
behind and above. This means that the 
enemy aircraft will Imild up consider- 
able speed in their dive to the attack, 
while the formation attaeked will be 
flying at a high cruising speed. So it 
can lie seen that the attackers will have 
an ail-speed in the vicinity of 100 mpb. 
greater than the attaeked. It follows 
from this that the attacked group can 
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PRECISION is a fundamental characteristic in assuring reliability for Mallory 
Bearings and other engine parts, produced through the Mallosil Process of bonding 
rare metals to base metal harkings. 

Evrrv day . on far-flung battle fronts. Mallory Bearings insure reliable performance, for 
aviation engines under the most difficult conditions. Mallory Bearings and other engine 
parts silver-surfaced by the. versatile Mallosil Process, help keep planes at top efficiency 
by providing tough, homogeneous, heat-dissipating bearing surfaces that withstand 
the toughest poundings and fatigue stresses. 

Precision accuracy marks every step of Mallory Bearing production. Gages measure 
dimensional tolerances in split-thousandths . . . silver thicknesses down to .0001 of an 
inch. The eagle eye of the "black light" detects microscopic voids or cracks invisible 
except by fluorescence. Precision annealing detects imperfect bond. From start to finish, 
the production process is tested by special devices (many of them designed by Mallory) 
in the hands of skilled inspectors. 


Mallory performance has proven the reliability of Mallory Bearings . . . and the experi- 
ence gained by Mallory engineers promises great pos- 
sibilities for the future. Wherever design concerns a 
ft high-speed motor, it will pay to investigate the possi- 
I bilitics of Mallory Bearings. Of course, present produc- 
es all devoted to War effort. 



MallorY 


SERVES THE AVIATION, THE AVIATION-INSTRUMENT AND 
THE AVIATION-COMMUNICATION FIELD WITH WELDING 
TIPS, THE MALLOSIL P R OCESS — B E AR I N G S, SPECIAL ALLOYS, 
ELECTRICAL CONTACTS, VIBRATORS, VIBRAPACKS, CONDENSERS, ROTARY AND PUSH BUTTON 
ELECTRONIC EQUIPMENT, COMMUNICATIONS HARDWARE, R E C T O S T A R T E R S 


SWITCHES, 
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FOR PUNCHING AND BLANKING SHEET METAL 


• Save hours of set-up time, keep presses in 
practically continuous operation and save 
urgently needed man-hours in the aircraft 
industry with the new Wales-Strippit Stand- 
ardization System. 

Fully illustrated brochure explains how 
Wales Standard Punches and Dies, Mount- 
ing Plates and Die Sets are all interchange- 


able to provide continuous use and re-use of 
the same equipment in unlimited hole punch- 
ing patterns. 

This Standardization System is the quick- 
est and easiest method ever devised to punch 
holes and blank metal parts. 

See the complete story in pictures. 

Write for FREE Brochure. 



wales-sti 


Ti/nite fin 

ILLUSTRATED 

BROCHURE 

today 


khino and 
shut metal 


Announcement of the Wales-Stnpp.t 
Standardization System is m keeping 
with the policy— "There’s Always 
Something New in the Wales Line. 


WALES-STRIPPIT CORPORATION 

GEORGE F. WALES, President 

Specialist t in Punching and Notching Equipment 
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execute turns more quickly and in a 
smaller radius than the attackers. 

Lower airspeed makes possible quick- 
er and tighter turns. Therefore, when 
attacked, the formation makes a break 
— turns quickly as soon as the enemy 
formation begins to close the range. 
If the formation makes the break too 
soon, the enemy will be able to zoom, 
thus gaining altitude again, and there- 
upon the enemy dives in once more, 
utilizing the speed thus built up for an- 
other attack. In view of this, the 
evasive break should not be made until 
the enemy has closed the range to about 
1,000 yd. Once the enemy have reached 
this distance they will be forced to con- 
tinue the dive, and there is a possibility 
that the attacked section will be able to 
make the break and turn back to fire 
a short burst at the enemy aircraft as 
they flash by. 

Flight Control 

Breaks are usually called over the 
radio by the leader, unless radio silence 
is being maintained. In normal eases, 
once contact with the enemy has been 
established, radio silence, if in force, is 
lifted. And in most land-based opera- 
tions radio may be used throughout the 
flight. If a break is to be made, the 
leader will call the section by the squad- 
dron and section call-sign, giving the 
direction of the break : “Leopard Blue, 
break right!” In line-abreast, turns 
are sometimes called so that the pilots 
won’t be caught short and left behind 
by the section. Here the call would be 
similar. For a 90 deg. turn the call 
would be “Leopard Blue, turning half 
right”; in a 180 deg. turn it would be 
“Leopard Blue, turning left about.” 

In turns of an odd angle, say 50 deg., 
the pilots are warned by ground con- 
trol. For fighters are under rigid 

they are airborne until they land. Radio 
locators will plot the incoming raid or 
sweep, and the section which is in the 
air to repel the attackers will be con- 
stantly informed by radio of the posi- 
tion, height, speed, number, and prob- 
able type of the enemy force. The de- 
fending fighters will be directed so as 
to intercept the attackers. 

Assume that the formation is flying 
north, on a course of 0 deg. In order 
to make contact with the enemy a 
change of direction of 50 deg. to the 
right is required. The pilots of the 
group will hear the ground control 
fighter-director call their leader: “Hello, 
Leopard Blue leader, vector 50 deg.,” 
so before the leader makes his turn the 
pilots of his section will know what to 
expect and will have no doubts ns to 
how far the turn is to continue. After 
visual contact with the enemy has been 
made, turii3 will be called and directed 
by the formation leader, with ground 
control giving only information of 


CASTERS & WHEELS 

Choose just the right caster 
or wheel for your needs from 
the Darnell line of nearly 
4000 types. These precision 
made casters and wheels will 
help you speed up produc- 
tion . . . will pay for them- 
selves many times over. 
Investigate today! 


DARNELL C0RP. LTD., 

LONG BEACH, CALIFORNIA, 

60 WALKER ST., NEW YORK, N.Y. 
36 N. CLINTON, CHICAGO, ILL. 


REDUCE THE OVERHEAD 
THAT IS UNDERFOOT! 
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CLARK 

SbtOlli catcH Q'Unde^i 


will help if fly again 


Whether building new planes or repair- 
ing battle scarred veterans so they can 
fly and fight again, Clark drills and grind- 
ers are playing a vital roll. 


Clark's wide range in drills and grinders 
make it possible for industry to find the 
right tool to fit their most exacting prob- 
lem. Built under the Controlled Construc- 
tion Method, these high quality tools give 
longer wear at lower up-keep. There is a 
Clark electric tool to fit every job. 


Why not investigate, today?. 



drills - grinders - sanders ^2 

T^firsi in t/ir field' 


JAS. CLARK, JR. ELECTRIC CO. 

606 BERGMAN ST., LOUISVILLE, KY. 


immediate value to the airborne fight- 

Aree Coverage 

In line-nbrenst, all four pilots have 
n deflnite area of the sky, relative to 
the formation, to keep covered. Nos. 2 
and 4 look inside, behind, and above. 
Thus they cover the tail and blind spot 
of the aircraft next to them. Nos. 1 
and 3 look ■ nut. above, and behind, 
covering the tails of Nos. 2 and 4. If 
the formation is maintained and tin 
pilots arc alert, they cannot be attacked 
by surprise. If. however, one man lag? 
behind, say No. 2, his tail cannot be 
visually covered, lie is too far behind, 
hence his leader cannot cover him. (Sec 
Pig. 4.) 

It has been the practice of some HAP 
squadrons to scramble live lighters. This 
is (lone so that if any one of the live 
aircraft develops trouble of any kind — 
radio, engine, oxygen — lie may return 
to base, and the fifth or spare pilot can 
take his place in the formation. Other- 
wise. if only four lighters were sent oft 
and one forced to return, the effeetive- 
.ness of the formation, which depends 
on the utilization of two pairs, would 

If live lighters are scrambled nnd no 
one develops trouble by the time 10,- 
000 ft. has been reached in the climb 

for altitude and position, the fifth pilot 
returns to base. Four lighters can be 
handled easily as a section, hut expe- 
rience has proven that any more than 
four are too unwieldy to operate as a 
unit. In any case, the fifth man would 
be like an extra thumb. He would con- 
stitute the odd number, and the pair- 
system would be broken. If one lighter 
of a pair is forced to return, his wing- 
man should return with him. 

If a break is made when the section 
is attacked, the break should be handled 
with due regard to the position of the 
sun nnd the disposition of all enemy 
groups in the air area. A section should 
never be tamed quickly to avoid attack 
in such a direction that, after the break, 
the section would lie living with the sun 
and the enemy at iheir rear. A short 
aside here : Among combat pilots, the 
sun's relative direction is referred to in 
terms of “up'' and “down". This is 
similar to the wind references upwind 
and downwind. If yon are flying with 
the sun on either side of yon, yon are 
flying “cross-sun.'' If the sun is ahead 

have the sun behind you, you are going 

It can be a fatal error to lead a 
group down-sun unless von are plan- 
ning to execute an attack immediately 
and are in a good position to do so. 
Formations should be led cross-sun or 
up-sun, unless conditions, such as flying 
a definite interception course, make it 
impossible. It’s usually a safe rule to' 
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HIS illustration shows a Cleveland Single Point Press 
A which has one connection located in the center of 
the slide. 


shaft and the gearing, which runs in a hath o t oil, is 
located in the box type crown together with the drive 


simitar to that of the Two Point and Poor Point Press 
and eliminates all overhanging brackets or other projec- 


The Press is arranged with an electrically controlled, 
pneumatically operated friction dutch and brake hub 
as with all other Presses of this series, a hydraulically 


This 1-36-250 Cleveland Single P 
pressure of 250 tons, has a bed ai 
ot 12" and operates at the rt 


However. Cleveland Single Point Presses can be 
turnlshed in sixes and capacities to suit requirements. 




The Cleveland Punch & Shear Works & Cleveland. onto 
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JIGS-FIXTURES 


Herron - Zimmers Moulding Company is doing its 
part to win the war by utilizing the skill of its design 
engineers and the tremendous facilities of its spacious 
plant in the all-out production of highly-accurate jigs 
and fixtures. Especially designed for their particular jobs 
in speeding the output of essential armament, each jig 
and fixture, built in the Herron-Zimmers plant, is the 
result of close study of the mass- and assembly-line pro- 
duction problems of our aircraft and automotive plants. 

vi leiieA., mote accuAaU jitjA. ami jfixiutel, uPute 


HERRON-ZIMMERS 

MOULDING compawy 


COMPANY 


break up-sun (into the sun), if attacked, 
then if the enemy fighters attempt to 
follow you they will be blinded by the 

Another factor determining the direc- 
tion of a break is the location of other 
enemy formations. If a section is 
attacked from behind and above 
(“bounced") and the section leader of 
the attacked group knows that there is 
a second enemy formation on his right 
— then he will break right. If he breaks 
left he turns the rear of his section to 
the second enemy group and invites an- 
other attack. A general rule for fight- 
er pilots is this: Always turn toward 
the attacking aircraft. 

Attack Advantages 

When used offensively, line-abrcast 
may he changed into either linc-astera 
or echelon in the attack, or the original 
formation may bo retained. If a single 
enemy aircraft or ground target is be- 
ing assaulted, the formation will he 
changed over to line-astern. one air- 
craft behind the other, so that each 
fighter can take a crack at the target 

If a formation of enemy aircraft is 
the object of the attack and the relative 
positions of the two • formations are 
favorable, * line-abreast will be used 
throughout the attack. 

In attacks on bombers with fighter 
cover the pair system is used. The 
leader of a pair of attacking fighters 
goes in to the bombers and does the 
shooting while his Xo. 2 man guards 
his tail. A pilot can't concentrate on 
aerial gunnery (especially if deflection 
shooting is used) and be expected to 
watch his own blind spot to the rear 
at the same time. It’s quite an impossi- 

Many good fighter pilots have been 
shot down in those few seconds of con- 
centration on the target needed for a 
successful attack. Reason : Their wing- 
mail had been lost and their tails were 
unguarded. 

Lagging behind the formation in 
line-abreast (or any other fighter for- 
mation, for that matter) is sheer sui- 
cide if any enemy aircraft are in the 
area. If there arc a group of enemy 
fighters above your section and you 
get behind, you have lost the support of 
your formation mates, your blind spot 
to the rear is uncovered, and you may 
be sure the enemy will take advantage 
of your helplessness and come down on 

Standing orders in fighter units 
arc: “If you can’t keep up with the 
formation, go home!” 

A great deal of the success of the 
RAF fighter squadrons based on Malta 
was dne to the formation they used: 
Line-abreast. As the war moves on, 
this formation is being used more and 
more. It has proven itself. 



T TNIONAIR is speeding aircraft production lines and estab- 
lishing new economy records by its ability to assume sole 
responsibility in the manufacture of junction box assemblies. 
This Pilot’s Switch Box for Propeller Pitch control, complete 
with wiring, is typical of the electrical junction box assem- 
blies produced by us. From the original drawings right 
through final inspection the responsibility for their produc- 
tion has rested with Unionair alone. 



Makers of Junction Boxes and Assemblies 
Conduit Fittings — Hydraulic Fittings 
UNION AIRCRAFT PRODUCTS CORP.. NEW YORK 
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You Can't Write 
Profits In Hell Ink 



GOULD DESIGNS, BUILDS AND 
INSTALLS THE RIGHT BATTERY 
TO DO YOUR JOB 

• This is on age of specialization. Mammoth 
machines are designed to make a single part. 
Factories are built to produce just one article. 
Specialization pays big dividends in added 
efficiency and lower operating costs. 

To get the best results every industrial storage 
battery must be designed to perform a particu- 
lar task. Specialization in designing and manu- 
facturing storage batteries to do the job has 
made the name Gould a tradition. 

No matter what the battery problem, Gould 
field engineers bring expert knowledge to 
an-the-spot investigations. Gould 
factories translate their findings into the proper 
installation. Here is a specialized service at 
your command. We invite you to use it. 



GOULD STORAGE BATTERY CORPORATION, depew. new york 

Builders of industrial batteries far every application. Sales and service offices in principal cities of the U.S.A. 
Factories at Depevr. N. Y.. North Bergen, N. J.. Dallas, Atlanta, Chicago, St. Paul, Leavenworth, Los Angeles 



f ( ‘onl hull'll front imye 111)) 

t this materia! frequently must he 
I at ‘‘a substantial amount below 
L” Federal termination ufiieials are 
I, in many instances, that work in 
cess must and should he sold as 
ip. lia rely will delay ii 
such property result in 




material should he retained it 




solete machinery and equipment. In 
other words, (he government plans a 
errand dumping party to clear its iuven- 
c decks after the war. Xo wonder 
e ustronotuic- 




But what of postwar reserves 1 The 
record shows (Chart 3) that these same 
three aircraft companies had total post- 
war and contingency reserves of $3-1 .- 
399,000 at the close of 1942 while the 
three motor ear companies had $117.- 


HELPING TO SOLVE 


TODAY'S WARTIME PRODUCTION PROBLEMS 


Critical Extrusion Problem Solved 



by Martin Engineers 


: I AKV 


A.C. and D.C Electric Resistance Welding t/achines 

4915 W. 67lh Street, Chicago, 38, Illinois 
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(Jour DOORWAY TO GREAT OPPORTUNITY as an 

AERONAUTICAL ENGINEER 


Aeronautical Engineers are urg- 
ently needed now! There will be a 
continued demand for such profes- 
sional skill as America marches to 
world leadership in aviation after 

Thoroughly experienced and 
highly educated engineers who have 
had practical experience in the in- 
dustry are ready to instruct you at 
Spartan. Shop courses are taught by 
instructors with U. S. Government 
certificates in their subjects. The 
Spartan Engineering Building is the 
most modern to be found at any avi- 
ation school in the country. In 20 
months you can earn your degree 
of Associate in Arts in Aeronautical 
Engineering. 

The Spartan College of Aeronauti- 
cal Engineering (Div. of the Spartan 
School of Aeronautics) is a private 
school member of the Oklahoma 
System of Higher Education and is 
recognized and accredited by the 
Oklahoma State Regents for Higher 


Join the young men at the Spartan 
College of Aeronautical Engineering 
who are preparing themselves for a 
lifetime professional career. Take 
advantage of Spartan’s superior spe- 
cialized training that can qualify 
you for higher grades and ratings 
when called to military service . . . 
that can prepare you for a promi- 
nent position in the great post-war 
aviation industry. 


Whatever type of aviation career 
you choose Spartan offers you ad- 
vantages obtainable at no other 
school of its kind. Select the course 
in which you are interested by 
checking the coupon below. Next 
semesters start Jan. 3rd and March 
25th. Act now! 


SPARTAN School ofJcmAoncs 

I and College of Aeoohautical Engineerihg 
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concerns had 

$162,548,000. 

All the aircraft companies put to- 
gether had postwar reserves of around 
$60,000,000 last 'year. In contrast, 
United States Steel alone was able to 
begin setting aside $25,000,000 annually 
in 1941 to cover reconversion costs. In 
the first three months — just one quar- 
ter — of this year, General Motors set 
aside $7,600,000 while Chrysler laid by 
$3,000,000 in postwar reserves. 

Donaldson Brown, member of the 
finance committee of General Motors, 
told the House Naval Affairs Commit- 
tee last spring that his company “has 
no cause to complain about renegotia- 
tion.” That is understandable to say 
the least, since both the automobile and 
steel industries may look forward to 
peak production of their civilian prod- 
ucts when the shooting is over. The 
longer the war lasts the larger the de- 
ferred backlog for steel products and 
motor cars becomes. In contrast, the 
aircraft makers may see their current 
output of around $1,000,000,000 a month 
slump to less than $500,000,000 a year — 
half as much production in a year as 
they have now in just a month. 

If the aircraft industry is not al- 
lowed to build up postwar reserves 
worthy of the name before taxes and 
renegotiation, the truth is that many 
small concerns may fail and the larger 
companies will face an exceedingly dif- 
ficult job of holding their labor organi- 
zations together during the critical 
period after the war. 

It should be remembered that em- 
ployment in the aircraft industry has 
jumped from 30,000 to 1,600,000 in the 
last four years and is headed towards a 
2,000,000 peak, provided the workers 
can be found. 

If Congress and the administration 
would allow adequate reserves for this 
essential industry — in peace as in war — 
the results would go far toward ‘“help- 
ing labor’s mood.” And management, it 
might be said, has failed to impress 
upon labor what this postwar reserve 
situation means in job security. 

Although the book values of aircraft 
equities have risen rapidly, the ratio of 
current assets to current liabilities and 
their cash positions are anything but 
satisfactory, judged by accepted stand- 
ards. Wall Street knows this and the 
American investor knows it. 

A glance at the market price of some 
of the prominent aircraft companies 
shows that the stock market is so com- 
pletely unaware of their “prosperity” 
that their stocks are selling from 3.59 to 
1.37 times 1942 earnings, as compared 
with the usual ratio of selling at ten 
times earnings. This point is brought 
out in our accompanying Table I. 

What does the average investor think 
of the aircraft shares these days? A 
survey of investment dealers throughout 


the country, recently made by Hugh 
W. Long & Co. of Jersey City, showed 
that 64 percent thought the automobile 
industry had the best postwar prospects 
while 44 percent agreed that the air- 
craft manufacturers had the least at- 
tractive prospects. 

What do some of those in the indus- 
try itself think? National Aviation 
Corp., the largest aviation investment 
trust and noted for its capable manage- 
ment, decided to make investments in 
industries outside the aviation field for 
the first time last year. That action, 
stockholders were told, was taken to 
“serve the best interests of your cor- 
poration.” Thus automotive, electric, 


rubber, and oil stocks are in National’s 
portfolio for the first time, while avia- 
tion holdings have been reduced quite 
substantially. 

What the stock market is saying 
about the aircraft stocks in what the 
standard financial advisory services are 
constantly reiterating: “These stocks 
have little attraction at current prices.” 

This does not mean that the future 
of aviation is not bright in the postwar 
years, for everyone knows it is. Il 
means that the industry’s problems of 
readjustment to peacetime production 
have not begun to be solved. And it 
means that talk of “excessive” war 
profits is pretty far-fetched. 
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with CURTIS AIR HOISTS 


' If you arc considering employ- 
ing more women in your plane, you 
can convert most manual lifting oper- 
ations, make tough jobs easy, and 
speed up your output with Curtis Air 
Powered Hoists. 

Many heavy lifting jobs, formerly 
requiring male labor, may now be 
accomplished quickly and easily by 
women, using Curtis equipment. 


Curtis Air Hoists provide these 
important advantages: 

• Smooth, fast, accurate control of loads 

• Low first cost — lowest operating ex- 
pense 

• Light weight — pendant, bracketed, 
or rope compounded types 

tip control 

• Do not require skilled labor 

Hundreds of war production plants 
have increased production efficiency, 
reduced worker fatigue, saved thou- 
sands of man-hours by solving many 
material hoisting problems with 
Curtis equipment. Write for full in- 
formation and free booklet, "How 
Air Power Is Being Used in Your 
Industry." 

Conserve Metals — 
Buy War Bonds 


CUR 



ST. IOUIS • NEW YORK • CHICAGO • SAN FRANCISCO • PORTtAND 


CURTIS PNEUMATIC MACHINERY DIVISION of Curtis 
1957 Kicnlen Avenue, St. Louis, Missouri 





Lung ltange Aircraft 

( Continued from page 155) 

a 1,000-1,200 hp. engine, 56 in. for a 
1,300-1,500 lip. engine, 60 in. for 1.700 
lip., mid 65 in. for 2,000 lip. 

Furthermore, tip floats have been 
supposed retracted inside the engine 
nacelles, with the effect of Reynolds 
number compensated for any increase 
of drag generally allowed for interfer- 
ence and irregularities. Hence the drag 
data in our Table III. 

Values thus obtained (and as tabulat- 
ed in column 8 of Table III) have been 
plotted vs. the corresponding values of 
total blip, on Fig. 4. The points such 
as A, B and C ( where the dotted curves, 
joining whichever of these values per- 
tain to the same value of wing area, 
intersect the first and corresponding 

drag) represent the solutions which can 
actually be obtained through this study’s 
numerical value technique. 

It is then possible to draw the locus 
of such points as a curve of minimum 
parasite drag (actually obtainable) vs. 
wing area, as shown in Fig. 5. It should 
be remembered that for each point 
taken on this curve, the aspect ratio, 
the maximum required bhp., as well as 
the load of fuel necessary for the cross- 
ing, are predetermined by the preceding 
diagrams, in order to satisfy the system 
of equations imposed by the problem. 

The next step consists, we know, in 
estimating the weight quanties IF.-flFr 
for the various combinations of charac- 
teristics defined by that locus of solu- 
tions. This has been done using the 
empirical Weight Formula 5 mentioned 
previously, the successive steps of the' 
computation being given in Table IV. 

For the sake of simplifying the com- 
putation, wo have assumed that the geo- 
estimation of the structural weight was 
equal to the virtual aspect ratio 7?.. For 
an accurate evaluation of that weight, 
it would be necessary to consider the 
geometrical aspect ratio as equul to 


e being (lie airplane efficiency given by 
empirical curves as function of R- and 
Cm- Curves drawn from these results 
on Fig. 6 show, finally, the variation 
of that part of the plane's variable 

Optimum value is found to correspond 
to a wing area of 3,575 sq. ft. How- 
ever. since we shall consider the solu- 

around existing engines, we shall choose 
3,560 sq. ft. which, according to curves 
3 and 4, corresponds to 8,000 hp., or 
four engines of 2,000 bhp. each. 

Of course, it is advisable, when doing 
this, to choose a wing area value slightly 
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THE FRONT COCKPIT IS EMPTY TODAY 


Body-english substitutes for the 
voice tube. 

Another Cadet has just now been waved off 
Thunderbird Field ... off on that big step 
toward his wings ... his first solo flight. 

Yes, the front cockpit is empty today. But 
the instructor has put in his place something 
now far more important to the student. 

It's Confidence. The kind of confidence that 
comes to the student who knows he has been 
taught well . . . schooled soundly. 


To build such confidence takes not only fine 
planes and equipment but outstanding men 
. . . instructors with skill and knowledge that 
inspire and command respect ... and with the 

in the students. 

Such are the civilian instructors at South- 
WEST.The oldest is 49 years.. . a combat pilot 
in World War 1. The youngest is 21. All to- 

time of 1356 hours. Ten times that required 
of the cadet to complete his entire training. 


of the kind of facilities provided under the 
Army Air Forces-Civilian Schools program 
for safe, speedy, confident, training. And man 
for man ... plane for plane . . . Southwest is 

"Always the most competent Air Forces in 


SOUTHWEST 

AIRWAYS 
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Ills «m»»'NORK-- 

McGraw-Hill Industrial Mailing Lists are a direct 
route to today's purchase-controlling executives 
and technicians in practically every major in- 

These names are oi particular value now when 
most manufacturers are experiencing constantly 
increasing difficulty in maintaining their own 
lists. 

Probably no other organization is as well 
equipped as McGraw-Hill to solve the compli- 
cated problem of list maintenance during this 
period of unparalleled changes in industrial 
personnel. These lists are compiled from exclu- 
sive sources, based on hundreds of thousands of 
mail questionnaires and the reports of a nation- 
wide field staff, and are maintained 
on a twenty-four hour basis. 

Investigate their tremendous possi- 
bilities in relation to your own prod- 
uct or servico. Your specifications are 
our guide in recommending the par- 
ticular McGraw-Hill lists that best 
cover your market. When planning 
your industrial advertising and sales 
promotional activities, ask for more 
facts or. better still, write today. No 
obligation, of course. 


McGraw-Hill Publishing Co., Inc. 

DIRECT MAIL DIVISION 

330 West 42nd Street New York, 18, N. Y. 
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under, rather than slightly over, the 
area of minimum weight, since this is 
advantageous both from the point of 
view of safety (because of a lower 
value of power loading) and because 
of increase in performance, since the 
average cruising speed would be higher. 

In this case, and assuming a takeoff 
power of 2,200 hp. per engine, the 
>asic characteristics would be — 

Wing loading: 


Power loading at takeoff: 

150,000 ,, „ , 

W " 17 lb - per h p- 

Average cruising speed: V, (True 

airspeed at sea level.) is 128 mph. 
Necessary fuel load : fVr = 56,000 lb. 


R. - 9.2 

Max. I/D = ~ - 16.2 

Prom Equations 3 and 6 we may 
now obtain the variation of optimum 
airspeed (speed at max. L/D) with the 
plane gross weight, at sea-level, 5,000 
and 10,000 ft., as well as the variation 
at the same altitudes, of the required 
brake horsepower. (See Pig. 7.) 

As for fuel economy, we know that 
the average specific consumption of 
.42 which we have adopted will be real- 
ized with modern engines only as long 
as they are used between certain limits 
of the ratios of their total rated power 
— let us say, for example, between 40 
and 55 percent. We can deduct from 
such curves “advisable zones” of utili- 
zation in power and altitude, as shown 

Thus, we see that it would be advis- 
able to .start the flight at low level and 
finish it at high altitude. This is all 
the more true, since less fuel will be 
required to climb to the higher alti- 
tudes when the gross weight of the 
plane has been reduced by partial con- 
sumption of the fuel load. The opera- 
tor may, of course, be obliged, on 
account of the wind and other meteoro- 
logical conditions, to choose another al- 
titude than that recommended. Such 
diagrams, which should be also extended 
to different wind conditions, are 
nevertheless useful since they may en- 
able him to analyze all the possibilities 
■>f plane and power plant adaption. 

As we have assumed, conservatively, 
that the plane was constantly flown at 
the optimum airspeed for calm air, 
irrespective of wind component, we now 
give a more precise method for per- 
formances in respect to wind. 

Reconsidering Range Formula 1 
(Part I) we can easily see that if the 
speed V is a variable to be chosen as 
function of the wind component v, the 
maximum range will be obtained no 



THE WELDON TOOL COMPANY 

PUMP DIVISION • 2046 EAST 71st ST., CLEVELAND, OHIO 


GATE GUARDS ARE 

HUMAN 


DOUBLE THEIR EFFICIENCY 
WITH PEREY TURNSTILES 


Gate Guards are subject to fatigue, unev 
ciency and sometimes negligence — they’r 
human. But — when reinforced with Perej 



of e 




CONTROLLED' SPEED permits the easy flow 
of employees through the turnstiles as fast as 
they can walk — or stops instantly on emergency. 
The guard's authority is backed up by this subtle 
combination of psychological and physical influ- 
ences compelling better behavior. 




PEREY SYSTEMS 
ARE STANDARD 
EQUIPMENT IN 
Aircraft Plants 
Navy Yards 
Shipyards 
Arsenals & 

War Plants 
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lunger when living tit max. L/D but at 1 
an angle of attack so product of 

L/D X ' ^ ' 

Is a maximum, considering that: 

Co “ Co, + C ,« 

and since C'„\ the induced drag eoetfi- 


C„ - 4. c„ and 

/. Cl, v«. Co 

D ~ Co Cl + C„ 

DI\0P FDI\GMGS 

AIRCRAFT 

PRODUCTION 

the quantity 

This can easily be done by drawing 
the curves Q = {(Cl) for a certain num- 
ber of values chosen for v, such as 
±10, ±20, ±30, etc. 

Applying this method to the preced- 
ing example, we lind that the optimum 
values of Cl, for the plane at full gross 
weight, are .8, .7, and .6, respectively, 
lor wind components of —10, — 20, and 
— 30 knots (instead of .S8 found in the 
ease of calm air). Repeating this for 
a certain number of gross weights will 
make it possible to draw all the corre- 
-ponding required power curves. 

Intricate drop forgings, fash- 
ioned of highly stressed steel, 
more and more are being used in 
American aircraft manufacture . . . 
speeding up Uncle Sam’s produc- 

Our newly developed ’air-forge’ 
is pouring thousands of drop 
forgings onto the production lines 
of more than 50 airplane manu- 
facturers. 

posed method to the example under 
consideration has been somewhat over 
simplified and would in actual practice 
require considerable more care (espe- 
cially in the evaluation of the minimum 
parasite drag ns well as of the struc- 
tural weight of the different solutions) 
the results give interesting deductions. 

One of the main lessons is how illu- 
sory it now appears to attempt to esti- 
mate the influence of certain fundamen- 
tal factors, snch ns wing loading and 
aspect ratio, on the operational charac- 
teristics of a design. Within the limits 
of a satisfactory solution for a long- 

• DESIGN 

• ENGINEERING • MANUFACTURE 

range design, these factors appear 
closely related and should not be con- 
sidered independent variables. 

Furthermore, from the point of view 
of payload analysis, it is not only their 
influence on aerodynamic performances 
which counts but also on structural 
weight and fuel load needed. 


All that can be said about this ap- 
parently, is that within the relatively 
close and usual limits of the coefficient 
Cp,, Fig. 3 shows that the optimum 

■illimbM 

as the wing loading, and therefore the 
speed, are higher. 

mines -me- 

the outstanding importance of the para- 
meter C„ and the very definite advan- 

| Colorado Springs, Colorado 

consider the projected design of reduc- 


help to Improve Products 
and Speed Production 

Welded Stainless Tubing . . . with uni- 
Carpenter. And hen 



LIGHTER GAUGES c 


,sion or heat scale a foothold. 
('EIGHT IS SAVED by using les: 


■MORE COMPACT ASSEMBLIES 


Take advantage of Carpenter's 


could use fabricating help. 


At Your Fingertips . . . 

Hire i, ««/»/ te/emuOM to help 


THE CARPENTER STEEL COMPANY 


STAINLES^TUBINC 
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Prelude to 
INVASION 


It’S the zero hour — time to strike at Axis 
bases. Mechanized equipment of all types 
is ready for action — jeeps, tanks, trucks, 
half-tracks, motorcycles, Flying Fortresses, 
lighter planes, dive bombers, invasion barges 
— ready to let loose their man-made Hell 
against the armies of the oppressor nations. 

Every piece of equipment is perfection 
itself. Skilled mechanics have spent countless 
hours readying each unit so that there can 
be no possibility of mechanical failure — so 
that lives will not be sacrificed needlessly 
because of equipment short-comings. 

It’s a 10-to-l bet BONNEY TOOLS played a 
leading part in making sure of that perfection 
— helped the mechanics do their job quickly 
—easily— well— because BONNEY TOOLS are 
being used by every branch of the Armed 
Forces. Standard, original equipment with 
tens of thousands of engines produced by 


leading aircraft engine manufacturers — 
BONNEY TOOLS have been selected because 
their quality has been proved on the testing 
ground of time — quality that has earned them 
the reputation “the finest that money can 
buy”. 

Wherever America’s Fighting Men may be 
—BONNEY TOOLS will be found helping to 
keep mechanized equipment in perfect me- 
chanical condition — doing it quickly — easily 





DOES YOUR X-RAY INSPECTION SHOW 


H ERE are two views of the same X-ray film. The only differ- 
ence is in the illuminators— an ordinary illuminator in 
one instance, a KELEKET High Intensity Illuminator in 
the other. 


But what an improvement the KELEKET illuminator makes 
in the accuracy and fidelity of your X-ray inspection! Now no 
flaw can escape notice — with every inch of a 14" by 17" film 
brilliantly lighted! And for extra-close inspection of critical 
areas, a 3-inch spot gives four times the illumination of the 
large front surface. 


Ordinary illumination may be adequate for films of 1.5 
density or less, but the KELEKET High Intensity Illuminator 
makes it possible to use film of up to 4.0 density and beyond, 
with a marked improvement in radiographic contrast. 


VITAL DETAIL CLEARLY SEEN WITH 
KELEKET High Intensity ILLUMINATOR 


For inspecting critical areas, this 
3" spot gives Jour times the illumi- 
nation oj the large surface. 


And for viewing film of varying densities, a stepless voltage 
control supplies optimum illumination for each density. For 
full information on the KELEKET High Intensity Illuminator, 
'write for Catalog F-ll today. 
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ing this coefficient to its minimum pos- 
sible value. 

Prom a careful analysis of Pigs. 1 to 
4, it appears indeed that both the struc- 
tural weight and the necessary fuel load 
are being reduced because lower values 
of C,. permit solution of the problem 
with less aspect ratio and less power. 
The speed — although this is not a 
primary consideration — also varies in 
the right direction. 

Of course, if the speed were of pri- 
mary consideration the solution would 
be quite different; then a higher wing 
loading and lower aspect ratio would 
be desirable. 

From the point of view of sound eco- 
nomic operation it therefore appears 
that some sort of compromise is neces- 
sary between the two solutions — of in- 
creased fuel load, on the one hand, and 
of increased structural weight (due to 
larger wing area and aspect ratio) on 
the other. 

The criterion of value for such a com- 
promise would consist precisely in find- 
ing such a wing size and shape that the 
total power required for takeoff be used 
at its best efficiency in long range cruis- 
ing. And that, of course, has been the 
main object of this study. 

Before closing it, however, we wish 
to discuss a few points which frequently 
seem to be confusing; viz., the altitude 
effect and the optimum number of en- 

The first of these can best be under- 
stood if we remember that maximum 
range or maximum payload on a given 
flight are, in the last analysis, essentially 
a function of the average mileage ob- 
tained per unit load of fuel burned, a 
ratio which can be expressed: 



(BHP. referring to the average value 
of power used in cruising). 

Considering first the case of calm air, 
and disregarding also for the time being 
any altitude influence on the over-all 
power plant efficiency, it can easily be 
shown that the above ratio will not be 
affected by variation in the specific 
property of altitude, which is air den- 
sity. Whatever the altitude, the plane 
will indeed be flown at a constant angle 
of attack (for best L/D) or, other things 
being equal, at constant indicated nir- 

P V-V.X-^j 

and since, from Equation 3, 

BHP, ■KXV.'X 

where AT is a constant, the ratio of those 
quantities will not depend on the den- 
sity factor 

V" 

that is, on the altitude 
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SWAN ENGINEERING COMPANY, INC. 
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Electricity for Any Job Anywhere 
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•eduction m nil- density accompanying 
in increase in altitude, should not in 

i given route. Under the conditions 
ipecified above, the plane will fly faster 
nit will also burn more fuel, and the 
lileage per unit of fuel consumed will 
in unchanged. 

Therefore we may say that, with the 





a plan 


of fne 


will II 


V5 


On the other hand, there are t 
other factors which may influence 
;e performance at altitude: The 
ng variations in the over-all pov 
it efficiency, and meteorological ci 
dilions. 

to the power plant, altitude ir 
effect the range through a variation 


of the propeller efficiency to the specific 
fuel consumption. 

; we have already pointed ou 
reference to the curves of Fig. 7, when 
lising at best L/D there is always 
optimum altitude at which the power 
ired can furnish the best value foi 
this important power plant factor. Bui 
this continuous change in altitude re- 
commended in proportion to the reduc- 
tion in gross weight, other things re 
maining equal, is something quite differ 
ent from comparing two flights made 
constantly at two different altitude 
levels. Here it is the mean values of 
the ratio 


•rtuining to each flight which must be 
•mpared, and in that respect, experi- 
ence shows that with present aircraft 
engine characteristics, there is not much 
gain by flying at a higher altitude. 

As a matter of fact, any favorabli 
tendencies which might be expected ii 
that direction, seem to be more thai 
it by several factors which inter 
: The excess fuel consumption in 
lierent in any climb, the tendency — not 
yet well defined — to a certain increase 
'n specific fuel consumption with alti- 
tude, and the loss of the power required 
) drive any mechanical supercharger 
above critical altitude. Actually, from 
the point of view of powerplant over-all 
efficiency, the net result of flying con- 
stantly at higher altitude is an appreci- 
able drop in the average mileage per 
nit of fuel consumed, thus a reduction 
1 maximum range or payload. How- 
ver, it is not impossible that in the 


Built Specifically to Carry 
Challenge Surface Plates 

• This wheel equipped, all-steel 
Stand has been developed to 
meet the growing need for flexi- 
bility in Plant Production lines. 
Made in three standard sizes 
(I8"x24", 24"x24", 24"x36") 
this arc-welded all-steel Stand 
forms a solid base for Challenge 
Surface Plates and will accom- 
modate many Plates other than 
Challenge. 



The same models are also ob- 
tainable as stationary units (with- 
out wheels). Prompt shipment 
can be made. Write for prices. 


LATEST CATALOG 
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WAR-TIME PRODUCTION SPEED 

On 

ONE-OF-A-KIND 
PRESSING JORS! 



The high-speed efficiency which 
Denison HydrOILic Presses show on 
straight production-line work, can he 
closely approached on small-lot oper- 
ations. Operating features of the new 
150-ton HydrOILic Straightening 
Press shown here are typical . . . 
this press enables your operator to 
select the exact pressure needed for 
each different operation without 
making adjustments (stroke and 
nits may he pre-set if 
desirable). Through a single, “feel- 
the-action” lever, he has full control 
of both movement and power of the 
at every stage of the operation 
. . . the pressure gauge shows him 
exact tonnage being exerted at all 
limes. 

When the control lever is released. 

•eturns immediately to full 
daylight opening (or to the pre-set 
upper stroke limit). Hydraulically 
lield in the up position until the next 
operation, there’s no “drift.” 

Like all Denison Presses, DLSC2 is 
fully self-contained. Yet all working 
parts are easily accessible. This clean- 
cut, compart press has rounded cor- 
ners and edges for maximum safety. 
Ample toe space permits the oper- 
ator to avoid hazardous “Ieaning-to- 
the-work.” 

DLSC2 Presses are available with 
either hand-lever or footpedal con- 
trol, or both. Working pressures 
range from 15 to 1 
sizes offer maximum capacities of 25, 
50, 100 and 150 tons. For complete 
details, call your Denison representa- 
tive, or write us today. 

*7,4e DENISON 

ENGINEERING COMPANY 
116o DUBLIN RD., COLUMBUS, OHIO 
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It was DeBothezat engineers who successfully air-cooled 
radial aircraft engines “buried” in the rear armored com- 
partments of IT. S. tanks. Their accumulated experience 
has much to contribute to your engine cooling problems. 


DeBothezat's modem aerodynamic laboratories are ably 
staffed with skilled technicians experienced in solving nu- 
merous difficult engine cooling problems. 


De Bothezat Division of 


American Machine and Metals, Inc. 


«5 O 
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KOLDHOLD 



Aluminum Sheet 
Storage 

Aluminum alloy 17S-T and 
24S-T sheets and spars must 

ing until used . . . just as 
rivets of the same alloys are 
protected. 


1 KOLD-HOLD Aluminum 
i Sheet Storage Units afford this 
protection by pulling the sheets 
I down to -20’ F. just after the 
i quenching process . . . and 

1 temperature level until they 
are ready for use at the form- 

Sheets are placed on end in 
the cooler . . . and rest on 
removable wooden racks. Free 
air circulation cools sheets uni- 
formly . . . making them more 
pliable. Forming is effected 
with less stress and strain on 
the metal, and tool and die life 
of the press is prolonged 
through reduction of shock 


Send now for complete de- 


KOLD-HOLD MANUFACTURING CD. 


near future, the introduction of turbo- 
superchargers into more general usage 
will modify these conclusions. 

There remains the question of alti- 
tude effect due to the corresponding 
change in wind intensity. We have seen 
that the wind component v entered the 
range formula through the expressions: 
V ±i> V ±v 
V 0r BHP. X C 

Both of these show that the higher 
the cruising speed V, the less a con- 
stant wind v will affect the range. If, 
therefore, the wind was remaining con- 
stant with altitude, it would be advan 
tageous to fly high. 

Actually, except for occasional mete- 
orological conditions, the wind compo- 
nent usually increases with altitude up 
to the stratosphere; within the altitude 
limits of present flights it thus becomes 
generally advantageous to fly high with 
a tailwind and fly low with a headwind. 



the head-wind component at altitude 
which at an altitude of density p would 
be equivalent to a headwind componenl 
v at sea level, qualifying equivalent 
meaning in this case that it would nol 
impair the corresponding sea level range 
and payload values. Such being the 
case, the ratio 

r - e 

would remain unchanged. However, as 
the wind intensity usually increases 
with altitude at a higher rate than 

Vt 

except as in the aforementioned excep- 
tional cases, an increase in altitude will 
generally be unfavorable to long range 
flight into a headwind. 

To sum up, the only benefits which 
could be generally expected from in- 
creasing the average altitude of a long 
range flight, are a definite higher cruis- 
ing air speed in any wind and a certain 
improvement in range or payload if 
the plane thereby benefits from a more 
favorable tailwind. 

As to the optimum number of engines, 
we shall first examine, in the numerical 
example, the difference in payload be- 
tween the optimum four 2,000 hp. en- 
gine solution and the one, with six en- 
gines, nearest approaching it, which 
would be of 1,500 hp. each. This can 
be measured by the difference between 
the two weight values TF.+TVr of each 
case, as given by curve 6, and is rela- 
tively small, since equal to 96,300— 
95,200 = 1,100 lb. 

Of course, the simplified view we 
have taken of these evaluations may not 
correspond exactly with fhe facts, in 
that the unit weight a, which has been 



■ MERICAN boys now bring their skill 
** to new tasks, and under the scien- 
tific, thorough training of the Army, 
Navy and Air command are handling 
machines and instruments wherever 
our forces are fighting. 

Fortunately the vast resources of 
America permit us to furnish them with 

Every Department of the Fenn plant 
is engaged in war production work — 
just like thousands of other industrial 
plants, and that is the job ahead. 
Sometime in the future the skill of our 
tool makers, machinists and engi- 
neers will be turned again to building 
special machines and other shop 
work for which FENN is well-known. 

THE FEIM mFG. to. 

HARTFORD, CONK, 

S 1,80 / 
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assumed constant, could really be some- 
what lower for the larger engines. 

On the other hand, in the estimation 
of the minimum parasite drag, which 
conditions among other things the fuel 
load Wt, we have admitted that the va- 
riation in drag due to the different en- 
gine installations, was simply a func- 
tion of the diameter of the nacelles. 
We did not take into consideration that 
part of the drag variation due to the 
interaction effects of different nacelles 
with the part of the wings adjacent to 
them. Since some tests have shown 
that this interaction can have appre- 
ciable effects, it is conceivable — although 
a great deal depends on the relative 
thickness of the wing and the engine 
nacelle diameter — that the six-engine ar- 

increase over "the four-engine arrange- 
ment as has been generally admitted. 

In any case, any such increase will 
disappear or be greatly reduced the 
day — not so far way — when the wing 
will be thick enough to house the power 
plants more or less completely. There- 
fore, the variation in weight and drag, 
presented by a given type of plane 
when equipped with a varying number 
of engines, would furnish on interest- 
ing and worthwhile subject of study. 
This is the more evident if we notice 
that, in the case of our numerical exam- 
ple for instance, a six-engine solution 
could present over the corresponding 
four-engine solution a number of real 
advantages which should not be over- 
looked. 

There would be first an appreciable 
improvement from the point of view 
of safety, as, in the case of an engine 
failure during takeoff, the total avail- 
able power would be affected by only 
one-sixth of the origiual amount in- 
stead of by one-fourth. Also it would 
be found that the requirement of main- 
taining a minimum rate of climb of 300 
fpm. with only 70 percent of the total 

84 percent of the rated power for the 
six engines, as against 93 percent, or 
almost full throttle, for the four-engine 
plane. Moreover, this docs not take into 

characteristic would be much less 
affected in the first case since the disym- 
metrical attitude of flight resulting from 
a feathered engine would certainly be 
much less marked. 

Another advantage of the same nature 
would be apparent if, in the process of 
a long range flight, the plane had to 
continue for an appreciable length of 
time with one inoperative engine. 

Again, the excess of fuel required 
for such an eventuality, and taken on 
board before departure to the detriment 
of the payload, would certainly be less 
in the case of a six-engine plan. 

Another real advantage offered by this 



delivery 
on schedule 


Gelling into production quickly 
and maintaining or bettering 
required shipping schedules 
are the rule here at MERCURY 
. . . resulting from an experi- 
enced, skilled organization, 
specialized equipment and our 
own efficient tool department, 
giving a flexibility capable 
of speedily meeting changing 
requirements. 

aircraft surfaces 

A large section of our plants 
is devoted exclusively to the 
producing of aircraft surfaces, 
both all-metal and fabric- 
covered— fins, rudders, ailerons 
and other similar assemblies 
— without conflict with other 
departments devoted to the 
manufacture of aluminum 
fuel and oil tanks, airplane 
parts and accessories. 

/4t t&c &uiMe /fuiatiOH 
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I N cooperation with the technical agencies 
of our armed services and those of the 
United Nations, as well as many aircraft 
manufacturers, Minneapolis-Honeywell engi- 
neers have developed and are producing a 
number of important new "Aids to Aviation.” 
M-H Aeronautical Controls and Equipment, 
such as the famed Automatic Pilot, developed 
and manufactured exclusively by Minneapolis- 
Honeywell, are in daily use in every war 
theatre. When the time comes, Minneapolis- 
Honeywell will be ready for peacetime aero- 
nautical problems. We therefore invite your 
future control problems on the basis that we 
have proved both our engineering and our 
manufacturing ability and can obviously help 
you with your future plans . . . Minneapolis- 
Honeywell Regulator Co., Aeronautical Divi- 
sion, 2792 Fourth Ave. S., Minneapolis, Minn. 


MINNEAPOLIS-HONEYWELL 


AERONAUTICAL 



INSTRUMENTS 



B Perhaps you'd shudder— to think of riding over 
a bumpy, chuck-holed dirt road at 40 miles 
per hour astride a trailer loaded with 2 tons of 
treacherous T.N.T. 

Yet you'd have nothing to fear— for the airforce's 
new bomb trailers carry big bombs as safely as a 
mother wheels her baby in a carriage. Designed 
and built by Saginaw Products Corp. in coopera- 
tion with the U. S. Army Ordnance, these sturdy 
trailers carry bombs from dump to magazine area 
and magazine area to plane. Over smooth or 
bumpy roads and singly or in trains they don't 
bounce at the rough spots, tip at the turns, jack- 


knife when reversed, or sway at top speed. 

To the Saginaw Products Corp., the problem of 
designing and building bomb trailers was not a 
new kind of problem. Ever since material handling 
became a major factor in industrial production. 
The Saginaw Products Corp. (formerly Saginaw 
Stamping and Tool Co.) has been designing and 
building time-saving money-saving equipment for 
conveying materials. The name SAGINAW has for 
years been synonymous with efficiency. 

When you are in the market for equipment to 
speed up the moving of materials in your plant, 
it will pay you to consult our engineers. 


SAGINAW PRODUCTS CORPORATION 

( FORMERLY SAGINAW STAMPING AND TOOL CO.) SAGINAW, MICHIGAN 
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IT’S WIRY JOE 
FOR AVIATION 
WIRE and CABLE 


There was a time that Wiry Joe was 
merely the largest independent man- 
ufacturer of replacement wiring for 
the automotive industry. 

Now, Wry Joe is also known as 
an important source of supply for 
every type of electrical wire and ca- 
ble for aircraft. The complete line 
includes starter cable, high-tension 
cable, primary cable, both original 
and replacement. Wiry Joe also 
makes power and welding cable. 

And just as Wiry Joe automotive 
cable won a name for quality, so, too, 
has Wiry Joe aviation cable. Every 
item in the line is built to meet 
rigid Army and Navy specifications, 
and is produced under the Dostam 
method of manufacture for uniform- 
ity, dependability, high efficiency 
and long life. 

Inquiries regarding wire and cable 
for any type of service will be an- 
swered promptly. 






solution is the possibility of making 
better use of the total power by stop- 
ping two out of the six engines, the sym- 
metrical condition of flight remaining 
unimpaired, whenever the power re- 
quired from all engines to hold the best 
speed of L/D is so reduced as to be 
inefficient from the point of view of 
the power plant factor 


In fact this procedure was a common 
practice after 28 hr. of (light on the 
old six-engine Hying boat used by the 
French Airline to survey the North At- 
lantic in the years preceding the present 

It was this experience together with 
the advantage of increased safety at 
takeoff which constituted the main ar- 
guments in favor of the six-engine solu- 
tion retained for the more modern 40- 
and 70-ton boats built subsequently in 
France for the same services. 

Considering as secondary advantages 
that the slipstream effect which inter- 
sects a larger part of the wing area on 
the six-engine plane is a favorable fac- 
tor improving takeoff performances, 
and that the greater couple produced 
by the outboard engines would offer bet - 
ter maneuverability on the water, we can 
recognize that four engines, however 
possible, are not necessarily preferable 
— as the present trend would indicate — 
to a larger number. 

Future Trends 

Therefore we are of the opiniou that 
whenever it will not produce an exag- 
gerated increase in structural weight 
and minimum parasite drag, we shall 
witness, especially for the huger ma- 
chines of the future, a definite multi- 
plication of tile number of power plants. 

Such, in our estimation, are the main 
considerations pertaining to the opti- 
mum solution of a long range airplane 
design. As we have seen, they are con- 
stantly related to the determining file- 
ton. imposed by a given type of opera- 

Altjiongh they I'eveal the complexity 
of the problem, they also indicate that, 
with sonnd cooperation between opera- 
tion and construction (the two engi- 
neering parties involved) a scientific 
solution can be arrived at in which the 
errors of personal judgment and com- 
promise will have been redueed to a 

This is the liidispensnhlc condition of 
success; also a fair guaranty of closing 
the gap which has too long existed be- 
tween aeronautical expectations and 
their realizations. 

Editor's Note: The opinions expressed 
in this article arc those of the author 
and are not to he considered as those of 
American Export Air Lines. 
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Lock nut devices "f various kinds 
have been adopted for numerous ap- 
plications, but the Cotter Pin and 
Castle Nut combination still bolds its 
own for maximum dependability. 

Simple, foolproof — you know at a 
glance that the culler pin is in place and 
the nut is securely locked. 

National Screw makes all sizes of 


cotters, in stainless steel and regular 
— millions of them. 

“If you want to be sure of a nnt 
staying on, use a cotter pin."" 




THE NATIONAL SCREW & MFG. CO., CLEVELAND, 0. 
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s well ns with all the 
political anil promotion 


that 


will e 


The r 


quite understand what goes on. 
Yon may look for said public to approve 
of whatever schemes are most simply 

presented, and which to pay oil 

in some form or other. This is a tre- 
mendous deal: About onc-Hflh of the 
industrial power of the 1'nited States 
; now owned by the government — and 
big slice of it is airplane factories, 
csponsiblc authorities, both private 
and official, have estimated the postwar 


requirement 




from 10 
f the p 


percent down to 1 percent 
cut output — implying that most of on 
plants will have to make somethin* 
other than airplanes, if they make any 
thing. 

Vs stated, on the battle fronts all 
s favorably at this writing. During 
eat months the AAK command 
hardly believe in the comparative weak- 
‘rman Luftwaffe. Even 
1'nder-Seeretar.v of War Patterson 
thought that Goel'ing might have stored 
e aviation up his sleeve for a last- 
ditch light. Hut now it is clear to all 
t hat the vaunted air machine wliieh once 
frightened the world with its power 
e whistles is not what it 
t can still fight wickedly 
strongholds. But it 


make an attack i 


iimot muster on< 
three-sided front I 
•. Probably a 


mint of aviation. The I’SAAF csti- 
mles that Germany has around 5,000 
nmhnt planes capable of action on any 
iveit day ( with 5,000 in reserve). The 
inssians sav that 3,000 of those planes 
re on the eastern front, leaving 2,000 
• face the western and southern fronts. 

The effect of bombing is n sort of 
creeping paralysis: it hasn't yet crept 
Tom Germany s manufacturing centers 
o the lighting arms. When it does, the 
Allied command will feel more certain 


steps toward pure! 




IVe are getting a first view of avia- 
n limitations in this war. When we 
passed the President's 50.000-plane 
>al, many persons wondered whether 
e could run the figure on up ml infi- 
' Ik»i ■ When the British staged a 
1,000-plane attack on Europe, many 
wondered if the scale could be stepped 
T) several thousand. The answer 
w clear to see. If we run full- 
scale land and sea wars, we can manage 
only a limited amount of air war. We 
: busting our suspenders passing 
the 50,000 plane mark, and regular 1,- 


Do You Want 
TERMINALS? 



rlDDITIONAL facilities now 
set up enable us to offer 
our technical service and 

wider group of manufacturers 
in the aircraft and allied 
fields. 

If you need TERMINALS 
fhat will meet all requirements 
as to accuracy — uniformity 
and strength — if you want 
them with reasonable dispatch 
—consult BUCKEYE. 

We are prepared to meet 
your most exacting needs for 
terminals of various types and 
sizes. Check with BUCKEYE 
on your next lot of terminals 
— send us your blue-prints and 
specifications and we will be 
more than glad to quote you. 

Correspondence invited. 

Buckeye Tool & Supply Co. 

2030 W. 55th St., Cleveland, Ohio 
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oin ft... WHERE THEY 
WILL DO THE MOST GOOD 



Bute 


6ALDOR 

"aUc GRINDERS 


for HEAVY-DUTY Sen/ice 



OOO-plane assaults are still in the In- 
in the Pacific we have damaged Jap- 
an’s navy, and we have tahen a pro- 
phetic toll of Hiro’s aircraft. But land 
and manpower losses to the Nippons 
remain small. Still we have taken their 
measure and we know now that when we 
hit them they drop. We are booting 
them out of base after base. But to 
fight Japan in close, from this dis- 
tance, we need to have several times 
their power. We are building the in- 
creased power by increased production, 
bnt it’s still said that the big decisive 
bulge against the Japs will only come 
when we start pulling mountains ol' 
materials plus veteran soldiers and air- 
men out of Europe. Of course, we may 
have enough steam to wear them down 
lo some extent while we are still fighting 
Hitler. 

Our fleet of aircraft carriers is aur- 
ally. There have been indications late- 

hard with ship-based aviation in addi- 
tion to our land-based campaign, which 
will continue to be a struggle. Recent 
offensive actions by our fleet in danger- 
ous waters comparatively close to To- 
kyo tend to show that ship-based attacks 

necessary fleet superiority. Meanwhile, 
there is always the chance that the Jap- 
anese fleet can be caught and decimated 
in a show-down battle. 

Some estimates of Japan's aircraft 
output now run as high as 1,000 per 
month. Bnt whether it’s 500 or 1,500 
won’t save the Nipponese when Eng- 
land and the United States join forces 
against them. Japan is showing a seri- 
ous lack of elasticity in airplane design : 
the improvements come slowly and none 
of them shows true facility in the mili- 

Germany’s war leaders know now that 
they are licked. They are only hoping 
that time will wear us down, thus enab- 
ling them to negotiate for their necks 
and their original domain. The aver- 
age Jap, on the other hand, considers 
himself farther removed, sitting out of 
range on a vast empire which, as yet, 
has hardly been scratched. 


Refrigerators to 
''Thunderbolt” Wings 

(Continued from page 147) 
ing department. Among its duties arc: 
To obtain drawing changes when neces- 
sary, determine which parts are to have 
blank holes, establish blank sizes for 
skins, assist the dispatching department 
in obtaining the most effective flow of 
material, develop methods for efficient 
storage of parts, obtain tools when re- 
quired, have tools repaired and rede- 
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NEW FIRE-KILLING POWER 
FOR DUGAS 


DuGas, well known for its fast action in ex- 
tinguishing difficult fires, now makes an important 
new contribution to fire protection. Research has 
resulted in the development of a new PLUS- 
FIFTY duGas Dry Chemical with increased fire- 


fighting effectiveness when applied from duGas 
pressure-type dry chemical extinguishers. This 
new, faster action is obtained without sacrificing 
any of the distinctive advantages of the former 



Proven by Hundreds of 
Practical Fire Tests 

It retains the long-range effectiveness of the stream 
which permits the operator to knock down fire from a 
greater distance. It hangs in a cloud over the fire, pro- 
viding greater smothering action and reducing flash- 
backs. Like the former duGas, PLUS-FIFTY duGas 
will not cake, harden, evaporate, deteriorate or freeze. 
It generates no toxic fumes and is not an electrical 
conductor. Since no critical materials are used in its 


production, PLUS-FIFTY duGas is available without 
priority for refill purposes. . .and there is no advance 

APPROVED by the Underwriters' Laboratories and 
the Factory Mutual Laboratories. 

AVAILABLE in Models 1 5 and 30 Hand Extinguishers, 
Models 150 and 350 Wheeled Extinguishers. 

. . . WRITE FOR COMPUTE BULLETIN ON NEW PLUS-FIFTY 
DUGAS and Priority Information on Extinguishing Equipment. 


WRITE FOR 

Chart showing characteristics 
of all types of approved hand 
fire extinguishers. 
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We will work with you on any problem 
involving the use of... 



important users of our laminated plastics to take time to 
talk about our successes. Instead of broadcasting each ad- 
vance, we have quietly continued working in close coopera- 
tion with customers— producing a variety of grades of struc- 
tural laminated resinous plastics for specific applications— 
assisting in the more efficient design of parts— and molding 
and fabricating them by mass production methods. 

Through this simple— but sensible pre-Pearl Harbor method 
of operation— PANEIYTE became America's largest producer 
of thermo-setting molded laminated plastic parts, serving 
the automotive, chemical, electrical and refrigerator indus- 
tries. Our "down to earth” slant on plastics and our way of 
working enabled us to step up production to meet vastly 
increased War demands. 

Because we produce a wide range of laminated plastics 
in sheets, rods and tubes (paper, fabric, wood veneers, glass 
fabric and asbestos base types), molded forms, and fabri- 
cated ports, and because we have "wailed to see" the 
performance record of each application, we know what 




Our mass production facilities and technical information 
may prove most valuable to you if you are looking for an im- 
proved— or perhaps less expensive— structural, mechanical 
or electrical part. Our engineers will work with you on any 
problem involving the use of thermo-setting laminated plastics. 


•tfrtfl 


•ii 



If PANELITE DIVISION, SI. REGIS PAPER COMPANY . . 




H6EST PRE-PEARL HAR80R PRODUCER OF THERMO-SETTING MOLDED LAMINATED PLASTICS 

, \ 





MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 

Sales Officer, ATLANTA, CHICAGO. DALLAS, DENVER, DETROIT, HOUSTON, KANSAS CITY, LOS ANGELES. 

MONTREAL, NEW ORLEANS, ST. LOUIS, ST. PAUL, SAN FRANCISCO, SEATTLE, TORONTO. VANCOUVER 

Experienced and reliable Fabricators in Industrial Centers from coast-to-coast 
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sinned if necessary, anil in addition 
imiinlaiii all records required to obtain 
desired changes or adjust operative 
trouble. 

In addition these trouble-shooters en- 
courage refinement in design, improve 
production methods, assist in forecasts, 
and schedule material flow. The result 
of their activities is that the company 
is turning out wing sections decidedly 
ahead of contract time, with less re- 
work and fewer inspection difficulties 
than exjtected. 

After final assembly on the main jigs, 
wing sections proceed on dollies to the 
installation ol wing tips, ammunition 
and gun bay doors. Traveling on the 
same dollies, they are painted, insignia 
is stenciled, the landing gear is in- 
stalled and then the wing sections are 
pit-tested on a hydraulic fixture of com- 
pany design to see that landing gears 
are mounted to clear properly. There 
follows final inspection and acceptance 
by AAF prior to shipment. 


Hiiii!<Iii.<« Licks I'-lloais 

( Continued from page 141) 

The assembled section is then moved 
on the same dollies to a reserve area 
adjacent to the final assembly line. 

The center wing section, removed from 
its dollies and attached to others in 
flight position, is lolled into the first 
position of the final assembly line. There 
the fuselage, still on the carriers on 
which it left the final fuselage line, is 
lifted by traveler crane and lowered onto 
the center wing section. The tail stub 
is then attached and further joining 
operations are completed m the second 
and third positions. 

Installation of the empennage is next 
completed, and in the seventh position 
the ship is raised for installation of the 
main landing gear. Wing-to-fnselagc 
fillets and fuel tank covevs are installed 
in this position. 

For the next four positions the main 
cabin and cargo floors, oil coolers, and 
the glider towing equipment are in- 


stalled, followed In' empennage control 
rigging, installation ol engine tail pipes, 
and miscellaneous firewall equipment 

operation. 

Engine hook-np and engine control 
rigging requires three positions, and in- 
stallation of center wing compression 
ribs, pilot's seats, and hydraulic tests, 
including landing gear operations, arc 
completed in three more. 

In the last three positions of the first 
leg of the line, engine cowlings and 
propellers are installed, and the pro- 
peller controls are hooked up. Then 
the plane moves forward, on its Wheels, 
to one of two reserve positions at the 
head of the final leg of the line. There 
the wheels are run onto carriers which 
run on one rail and a steel plate, with 
another carrier running on the concrete 
floor under the tail wheel. These carry 
the plane at a 30-deg. angle (to. con- 
serve space) as outer wing panels are 
altached in the first working position. 

Hanging the outer wing panels, rig- 
ging the flaps and ailerons, and instal- 
lation of batteries require two positions, 
while completion and testing of elec- 
trical and radio equipment and a check 
of the automatic pilot occupy two more. 

The company’s inspection is accom- 
plished next and is followed hv squawk 
corrections, pick-up work, and final in- 
spection. Altov inspection and pickup 

camouflage paint operations arc com- 
pleted in the last station of the line. 
After moving out of the plant, field 
operations are performed on the flight 
ramp, then the plane is ready for flight 

hate in the week of Aug. 15-21, the 
2,000th C-47 version of the JJC-3, 
rolled from these lines. Exactly how 
many more than that have been pro- 
duced since Pearl Harbor cannot be 
revealed, nor can the actual count of 
those on order, but whatever the cur- 
rent or eventual total, they will be com- 
ing from one ot the most completely 
mechanized assembly systems in the 


AIRCRAFT 

PLYWOOD 

Available for Immediate Shipment 



Large Stocks of Standard and Odd Sizes carried in our Chicago Warehouse for 
shipment same day order is received. Made in accordance with AN-NN-P-Sllb 
Specifications. Orders requiring special manufacture will receive prompt attention. 


i 


Etna- 

”\ywood s) Veneer 


1721 Elston Avenue 
CHICASO 22, ILLINOIS 
Phone: ARMitege 7100 


FURNISHED 




DIE-LESS 

DUPLICATING 


Manufacturers 

of SHEET METAL and 
TUBULAR ACCESSORIES 

t ubut> r 
PA R-tS • ;J 

ONTRACTORS TO AU. LEADING 
ENGINE and PROPELLER 
MANUFACTURERS 

' 


AIRCRAFT CO. 
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I Continued from page 2U(i) 
speed, as In Fig. 7. Note : The data can 
be replotted in another way (Fig. 9) 
taking values from Fig. 7 by, for ex- 
ample, noting the indicated airspeed at 
each altitude which results from 600 
hp. per engine and correcting for in- 
stallation to obtain instrument airspeed. 

This is repeated for as many powers 
as desired, and thus, for the standard 
weight chosen, the instrument airspeed 
for any altitude and power is known. 
It is noticed that the values of true air- 
speed for any altitude are also drawn 
on this chart. Thus in effect, the power 
lines arc superimposed on the airspeed 
correction chart shown in Fig. 4. 

There is now only one more correction 
to make, that correction being for 
weight. A process similar to that shown 
in Table I is now used to determine the 
effects of weight variation. 

The table is for sea level density. 
Standard weight in the Pi. versus Pi. 
curve of Fig. 5 is 24,800 lb. 

Again at sea level, 24,800 lb., we find 
that V — 89 mph and P = 268 hp. 
at 20,000 lb — 

.„ _ II' (actual)' _ 20,000 
* IT (standard) 2-1,800 

thus at 20,000 lb.- 
V = l'„ (HV>) = 89 X .898 = 82 mph. 

/' = l‘iw (IV *94) = 268 X .724 = 275 hp. 
In like manner, the values of HV* 
and HV / * are determined for the gross 
weights tn be considered, and the corre- 
sponding rallies of Pi. and Pi. arc 


Below, Figs. 9 (topi 10 (bottom!. 

altitude, combined with weight correction 
scale showing change of instrument airspeed 
at constant power and altitude for constant 
horsepower. 
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GRAND CENTRAL AIRPORT 


We read of mock-ups of planes designed to carry more 
passengers than a streamlined train. We hear of a mam- 
moth dam being built in the frozen north — all materials 
and men transported by air. We hear of so many 
soldiers being transported so far in so many planes. The 
complete facts are military and corporation secrets. But 
one fact is plain : 

As new planes are designed and built, more and more 
OSTUCO seamless steel tubing is required — -for engine 
mounts, fuel lines, shaft and door assemblies, fuselage 
and stabilizer frames, landing gedV parts, pontoon sup- 


ports — for many parts where flexibility, machinability 
and the strength-weight factor are important. 
OSTUCO is war-geared to keep pace with changing 
design requirements for military construction. The ex- 
perience thus gained will be placed at your disposal for 
quality production and prompt delivery of OSTUCO 
seamless steel tubing for the peacetime transport and 
passenger planes you are planning to build. 

LET’S NOT FORGET: Buy more bonds and stamps * Get in the 
SCRAP • Be on the job every day • Write to the m 


THE OHIO SEAMLESS TUBE COMPAW IQSW/OJ 

MANUFACTURERS OF SEAMLESS AND ELECTR I C - W E LD STEEL TUBING L — ' 

A/ 


‘Dutuw TMewyw 'Tfaei. 

THE BELOVS THAT OEVER FORGET 



Struthers-Dunn Mechanical Latch-in, Elec- 
trical-Reset Relays have fool-proof memo- 
ries. They indicate what operations have 
been made on your equipment. They guard 
against mistakes. The contacts “remember” 
unfailingly which coil was 
last energized — by remaining 
in position until they are 
released by energizing the 
other coil. 


Hundreds of jobs throughout industry 
are being performed better, more efficiently 
because these Struthers-Dunn Memory 
Relays permit of no forgetting. They are 
made in both the large (Series 5) and the 
"midget" (Series 51) sizes as well as air- 
craft types, and with practically any contact 
or mounting arrangement. You'll find these 
Relays described in detail on Pages 14F, 
15F, and 16F of the Dunco Catalog and 
Relay Data Book (see below). 


CATALOG! 


STRUTHERS-DUnn, Inc. 

1321 ARCH STREET, PHILADELPHIA, PA. 
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airspeed ao-soo lb. 


multiplied, as shown above. 

Table II. 

The power per engine vj 
may now be plotted tor vai 
weights, as shown in Fig. 8. Effect of 
change on indicated airspeed by change 
in weight at constant power is now 
easily determined. Thus at 650 hp. at 

20.000 lb. V = 184; at 24,000 lb. V = 
181; and at 28,000 lb. V = 178 mph. 
The weight correction may he plotted 
as shown in Fig. 10. A reference line 
is drawn for the standard weight. Then 
lines arc drawn for the various powers 
showing the airspeeds obtained at vari- 
ous gross weights. 

Thus, taking the 650 hp. line, indi- 
cated airspeed at 24,800 lb. = 182 mph; 
at 28,000 lb. V = 178 mph.; and at 20,- 
000 lb. V = 184 mph. This is re- 
peated for all ranges of horsepower. 

As pointed nut above. Fig. 9 is drawn 
for standard gross weight, in this case 
24,800 lb. Onr reference line weight 
is also 24,800 lb. By placing Fig. 10 
below Fig. 9 a means of correcting Fig. 
9 tor various weights is provided. The 
result is the standard cruising power 
chart. To follow through the complete 
use of the chart, let us take an example: 

Let outside air temperature ~ 60 
deg. F.; hp. = 550; gross weight = 

28.000 lb.: and pressure altitude = 

10.000 ft. Find instrument and true 

By use of the density altitude correc- 
tion portion of the curve, density alti- 
tude la determined. Follow the standard 
temperature line to 10,000 ft. pressure 
altitude then along the diagonal pres- 
sure altitude line to On deg. F. horizon- 
tally to the right we read the densitv 
altitude— 12,000. Follow this density 
altitude to the 550 lip. line. Drop down 
vertically to the reference line. Follow 
the guide line to the intersection of the 

28.000 lb. line thence vertically and read 
the instrument airspeed — 144 mph. 

The reverse problem may also lie 
worked whereby the power required for 
any true or instrument airspeed may lie 
determined. 

In the derivation of the cruising power 


TABLE II— VARIATION OF VELOCITY AND 
POWER WITH WEIGHT AT SEA LEVEL 

III,. 23,000 lit. 26.000 lb. 29,00011 
.S9SHV=-.903IIV'=- 1.02411V =-1.0 
.721 H'**'=-,SM1IV'=- 1.073 IIV*. 1.2 


chart variations of propeller efficiency 
have not been taken into account. For 
a more accurate analysis, this may he 
done when propeller characteristics arc 
available. 

The power required in any condition 
would be varied by the ratio of the re- 
spective propeller efficiencies. However, 
os discussed in Part II of this series, 
( Aug. Aviation ) for the major portion 
of the usable range of most aircraft, 
the propeller efficiency is constant with- 
in Sr 1 percent, which variation is well 
within the limits of accuracy of the 
usual aircraft instrumentation. For very 
high altitudes, however, variation of 
propeller efficiency should be consid- 


Wliich Will Wc Gel- 
Men And/Or Planes? 

(Continued from page 111) 

“establishments and services entitled ti 
hire workers shall select only workers 
from among those referred by the 
United States Employment Service or 
through other approved channels ac- 
cording to standards and conditions 
prescribed by the War Manpower Com- 

The three month-old Buffalo plan in 
effect establishes labor priorities in a 
given community, with top priority 
plants getting first choice of labor 
through USES which decides where job 



WATER 
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FOR PHOTOGRAPH 
DEVELOPING, FILM 
PROCESSING, ETC. 
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DRAFTING 


PREC1SI0N-1ZE 
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SPEED 

Production, Yet Cut Costal 


Adopted as Standard 
By Major Industries 
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unnecessary. The most perfei 
lightful surface to work on. 

Users are reordering in quantity. Over 

25,000 NO-INK Drawing Board Tops al- 
ready in use, saving man-hours, speeding 
production, renewing discarded boards, 
1 boards. Tops o 



KEEP 
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wear. ... 
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BEALL TOOL COMPANY 

EAST ALTON, ILLINOIS 
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applicants may work. But USES cun 
only urge a man or woman to take a 
specific job. If, for instance, a skilled 
worker — along with hundreds or thou- 
sands of others— is laid off by a tank 
manufacturer and seeks a job in an 
aircraft plant he may be told : “No, we 
won’t certify yon there, you go to work 
in a shipyard." That man still can (and 
hundreds like him do) say “to hell with 
it, I’m going to get mil of this crowded 
town with its lousy living and shopping 
conditions and go somewhere else." 

eemed the Buffalo plan has not worked; 
as it has operated the airframe manu- 
facturers have not been able to hire 
the requisite number of new workers. 
It is feared that any extension of the 
plan, even though extensively modified, 
will have the same results in other areas. 

Because the Buffalo plan has not 
worked in aviation — and there is little 
evidence that the West Coast program 

ferred that the aircraft industry is 
“ciying in its beer” or looking for an 
alibi in ease production schedules can- 
not he met. Such is not the case, for 
West Const producers presented a man- 
power plan to government officials long 
before the beginning of committee mi- 
grations from Washington that finally 
resulted in the program put into effect. 

Briefly, the plan provided for out-of- 

plants in critical areas; transportation 
of workers from surplus to critical 
areas; guarantee of adequate housing 
for new workers; cooperation between 
govei'nment and educational authorities 
to increase employment of sorely needed 
16 to 18 yr. olds; enforcement of WMC 
availability certificates to reduce labor 
turn-over; and liberalization of Selec- 
tive Service deferment of key men whose 
induction could only result in serious 
impairment of the nation’s potential 
airpower. 

Like the West Coast manufacturers, 
Eastern producers also have long been 
alert to the worsening situation and, 
through their Aircraft War Production 
Council, arc facing the problem square- 
ly by trying to evolve a long range pro- 
gram that will assure maximum produc- 
tion to the end of the war. 

At present their efforts are directed 
along two phases: First, determination 
of the true causes for labor turnover 
and their correction; and second, at- 
tempts to retain key personnel. It is 
in the latter phase that Selective Ser- 
vice plays the largest part. While nu- 
merical losses to the armed forces have 
been no greater than in some other in- 
dustries, these losses have hit plane 
manufacturers in particularly vulnera- 
ble spots — engineering production, su- 
pervision and, to a lesser degree, the 
research which is so vital to con- 
tinuing air superiority. Recent sur- 


lo 50 percent of engineering personnel 
of both East and West Coast manu- 
facturers range from 18 to -!5 yr. of 
age, mostly unmarried. Like the prize- 
fight adage, “it's not the number of 
socks you land, it’s where you land 'em 
that gels the knockont." 

Based on past performance records 
•it unheard of production expansion and 
undreamed of manufacturing ellieien- 

pccted to do more than its part in put- 
ting into battle the greatest possible 
number of planes— planes that have 
helped cut ground force losses beyond 

But the problem is bigger than any 
one industry. It calls for a complete 
re-examination of the nation’s military 
requirements by those who establish the 
policies and retain the authority. Both 
the nation and the aircraft industry are 
ready for them to decide which we shall 
have — men or planes? 

Fun<l»im‘ii<alw of 
Wind Tunnel Control 

( Continued from page 163) 

pending on the action of a load current 
relay in the circuit to the d.c. driving 

111 order to assure maximum flexibil- 
ity of operation, means is provided for 
transferring from automatic to manual 

which by its failure would render the 
entire equipment inoperative. On all 
installations fundamental protective de- 
vices are employed to detect over-cur- 
rent, field failure, phase unbalance, over- 
speed. and bearing over-temperature. 
In addition, large installations have pro- 
winding temperature, ventilating air 
flow, liquid over-temperature of the 
liquid rheostat, bearing oil or cooling 
water flow, thermal overload, and other 
devices as deemed advisable. 

Protection for a.e. over-current, cur- 
rent differential, and phnse unbalance 

drive equipment from service imme- 
diately. However, those devices which 
protect against operation under condi- 
tions of hot machine bearings, excessive 
winding temperature, or faulty bearing 
cooling medium operate to remove the 
machine from service as rapidly as 
possible without disturbing the power 
system to which they are connected. All 
protective features arc automatic in 
their operation, and suitable devices in- 
dicate to the operator, the cause of shut 

Where large power units of several 
thousand horsepower arc employed, as 
at Wright Field and Moffett Field, it is 
important to design the control so that 


speed adjusting and switching opera- 
tions impose as little disturbance as is 
possible on the power supply system. 
Reduced voltage starting of the 5,000 
lip. unit is employed; a reactor is used 
in scries with the motor winding during 
the starting operation in order to limit 
the starting current to a moderate value. 
When the machine attains synchronous 
speed, the reactor is short-circuited 
thereby applying full voltage to the 
motor winding for normal operation. 

At Wright Field and Moffett Field, 
wound rotor induction motors are used 
for fan drive. The rotor windings of 
these motors are connected to the stator 
winding of a variable speed synchron- 
ous machine; this synchronous machine 
is mechanically connected to d.c. ma- 
chines which supply power to the 5,000 
hp. set previously mentioned. Fig. 1 
shows the electrical connection of these 
machines; it is known as the Kramer 
method of speed control. The variable 
speed synchronous machine is used, in 
place of a liquid rheostat, to absorb the 
slip energy from the rotor of the in- 
duction motor. That energy is returned 
to the a.c. system through the a.c. ma- 
chine of the 5,000 hp. constant speed 
set. Control of field excitation on the 
d.c. machines determines power output 
of the induction motor and, consequent- 
ly, speed of the fan. 

In order to eliminate any system dis- 
turbance when the 40,000 hp. motor at 
Wright Field is connected to the power 
system, the motor windings are excited 
from the variable speed a.c. machine. 
The speed of the variable speed set is 
automatically controlled; thus, the a.c. 
machine operates as an a.c. generator 
until the voltage of the fan-motor stator 
is in synchronism with the a.c. system. 
When the two voltages are synchronized, 
an automatic device operates to close 
the fan motor circuit breaker connecting 
the stator winding to the a.c. system. 
Since the voltage of the fan motor wind- 
ing is now in synchronism with the sys- 
tem voltage, there will be no disturb- 
ance and the motor will not rotate un- 
til the variable speed a.c. machine is 
slowed down by field control of the d.c. 
units. As the a.c. machine slows down, 
the frequency of the voltage applied to 
the rotor of the induction motor will 
he reduced ; thus, the rotor will begin to 
revolve in order to compensate for the 
difference in frequency between the volt- 
ages applied to the stator and rotor 
windings. 

In order to prevent system disturb- 
ances from sudden changes in power 
demand due to changing the speed of 
the fan motor, the motor-operated speed- 
adjusting rheostat is designed so as to 
limit the amount of power change in 
any one section interval. Since power 
required by the fan motor increases as 
the cube of the speed, rate of travel of 
the rheostat is automatically fast at low 
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IN G.l. QUARTETTES 


American Servicemen — soldiers, sailors, and marines, will 
sing— nothing will stop them— no more than anything 
will stop them in their drive to victory. 

Behind-the-line products that never get to the front, 
Danly Die Sets are stamping out and forming millions 
of parts for implements of war that will shorten the 
drive to victory for those tough, laughing, fighting men. 

If you need die sets in your production, call Danly. 
Our facilities and services are still increasing to serve 
your immediate needs. 

DANLY MACHINE SPECIALTIES, INC. 

2100 So. 52nd Avenue • Chicago 50, Cicero, Illinois 


DANLY DIE SETS 


Call Danly: 

CHICAGO Lawndale 7440 

MILWAUKEE Broadway 1644 

DETROIT Cherry 6666 

CLEVELAND Cxpre ■■ 0300 

DAYTON Fulton 66SI 

ROCHESTER Main 2554 

PHILADELPHIA RadcliH 2323 

LONG ISLAND CITY Iratuidti 4-8080 

DUCOMMUN METALS 8 SUPPLY CO. 


Kimball 0181 



Welded Bleel ^cJiAicatixut 
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fan speeds and very slow at high fan 


Get the Original 
DRAKE 

Patented features 



PILOT LIGHT 
ASSEMBLIES 


DRAKE MANUFACTURING CO. 

1713 W. HUBBARD ST. • CHICAGO, U.S.A. 



MICHIGAN 

WIRE CLOTH 
COMPANY 

2100 HOWARD . DETROIT 


For normal starting and stopping 
operations, power change is held to a 
conservative value. For emergency 
stopping, the speed adjusting rheostat 
is operated at as high a speed as pos- 
sible; at the same time, it must hold the 
rate of power change within limits which 
the system can stand. For emergency 
shutdown, where continued operation of 
the main drive units would result in 
damage to machines or equipment, the 
machine breakers are opened imme- 
diately. , 

With the advent of powered planV 
models it became necessary to deVise 
some means for operating the plane- 
model motors, which are small scale 
size induction units having various pole 
combinations driven at the desired speed 
by applying a potential, of variable 
frequency, to the motor terminals. The 
plant for supplying variable frequency 
and voltage to model motors consists of 
a constant speed motor-generator set; 
in addition, there are one or more vari- 
able speed motor generator sets. The 
a.c. machine of the variable speed set 
operates as a synchronous generator and 
is connected to the model motor power- 
supply bus. By proper speed control 
of the variable speed set or sets, the 
frequency of the a.c. voltage applied to 
the motors is changed and a frequency 
meter used to indicate speed of the 
model motors, since this is determined 
by frequency of the applied voltage and 
the number of motor poles. 

Control and switching equipment for 
the plane model power supply units 
is of the simplest type, since the capac- 
ity of the machines is generally 600 hp. 
or less. Speed control of the variable 
speed m.g. sets is accomplished through 
voltage control of the constant speed 
d.c. generator and through control of 
the shunt field excitation on the d.c. 
motors. Manual adjustment of the 
various field rheostats is generally ade- 
quate; thus, no complicated control ap- 
paratus is required. 

Meters 

A very elaborate metering set-up is 
included with the control equipment be- 
ing supplied for plane model power at 
the California Institute of Technology. 
In addition to the control switchboard 
for the power plant, a setup board is 
added for power distribution and meter- 
ing of model motor circuits. Six power 
channel and metering circuits, plus a 
set of current transformers together 
with interlocked selector circuit break- 
ers, are included. The current trans- 
formers provide ratios from 2.5/5 to 
400/5 amp., in nine steps; this permits 
accurate metering of current and power 
to the large range of motor sizes. 

A control console, complete with con- 
trol and selector switches together with 


indicating meters, is located adjacent 
to the test section of the tunnel. All of 
the main drive equipment, 'the plane 
model power supply, and the metering 
equipment can be remotely controlled 
from this console, while supervision of 
all apparatus and indication of current, 
voltage, and power, is provided by suit- 
able instruments. Indicating lamps 
show the position and conditions of 
much of the apparatus involved in the 
automatic control scheme and means 
are provided for transferring control of 
main drive and plane model power units 
to their respective control switch-boards. 


Design Analysis 
of flie FIcetw ings 11112 

(Continued from page 132) 


15v. 

Other equipment includes a Pesco ro- 
tary vacuum pump, Eclipse C-20 hand- 
electric inertia starter with type A-l 
shielded booster coil. Engine controls 
include propeller control knob, mixture 
control, with provision for leaning-ont 
in front cockpit only. Shutter controls 
are also in front only. Throttle knobs 
have radio push button switches for 
transmitting. 
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BOYS w&r asie 

u'ift nitty a WAR 


They have been outnumbered. They have been battered 
and weary. Their burdens have been unbearable. Yet 
these kids are winning a war. How are they doing it? 

Spirit? Yes! Smartness? Yes! And one other thing — 
their ability to receive and give orders — communications ! 

America’s pace in this war is terrific. On the battle 
lines Murdock Radio Phones are helping these kids do 
a job. On production lines we’re thinking of our sons, 
brothers and sweethearts out there — and that makes us 
grit our teeth and work harder to turn out Radi'o Phones 

that never fail. 



W ni . J. Murdock Co. 
Chelsea, Massachusetts 
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WRENCHES 

SHAPED FOR 

Difficult Places 
Speed Production 
and Repair Work 

SEND FOR FOLDER SHOWING 
SPINTITE AND OTHER STYLES 
OF WRENCHES 
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TOXIC FUMES FROM 
AR WELDING FLUX! 


Under normal ventilating conditions, weld- 
ers work comfortably without wearing 
masks where Solar Flux No. 16GH is on 
the job. 

Solar Flux No. 16GH was developed in 
Solar Laboratories specifically for the 
specialized welding of stainless steel and 
similar alloys — helps prevent cracking, 
checking and burning. 

Solar Flux No. 16GH sticks better to 
underside and edges of metal during 
welding and helps prevent "burning" 
(oxidation). It can be applied days be- 
fore welding and holds fast despite fre- 
quent handling. 

Solar Flux promotes metal flow when 
applied to welding rod — protects rod 
from oxidation. Absolutely no carbon 
pickup results from the flux itself. 

It can be used with most welding pro- 
cesses including oxyacetylene, atomic 
hydrogen arc and metallic arc. Qualifies 
under appropriate Army and Navy speci- 
fications. Write for details. 



MM* 


WELDING FLUX NO. 16GH 
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ihm: 

NEEDLE 

BEARINGS 


Radically designed with cambered iuselage and 
wing design borrowed irom Lockheed's famous 
fighter, the P-38 Lightning, the Constellation has 
proved itself the world's fastest and America's 
largest land based troopship of the air yet built. 
Though a departure from the conventional, the Con- 
stellation is equipped with RBC Aircraft Needle 
Bearings, aviation's old standby, the use of which 
has contributed to the stepped-up efficiency of many 
of our top flight fighters, bombers and transports. 


ROLLER BEARING CO. of AMERICA 

TRENTON .... NEW JERSEY 
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Sam files o] G-E conduit pieces: cut, 
bent and threaded to order. 

Use similar G-E "Custom-Bent" con- 
duit pieces to 

(1) Speed up production 

(2) Conserve manpower 

(3) Obtain accurately made parts 

(4) Eliminate unnecessary equipment 

(5) Reduce installation costs 


You can obtain identical pieces of G-E Rigid Conduit or Elec- 
trical Metallic Tubing of any shape, size or length, accurately cut, 
bent and threaded according to your own specifications. These 
"Custom-Bent” pieces are particularly desirable where numerous 
identical pieces of rigid conduit or EMT are needed for war ma- 
chines — aircraft, boats, tanks, etc. Pieces of flexible conduit cut 
in exact lengths are available too. 

Use of G-E "Custom-Bent” Rigid Conduit, EMT or Flexible 
Conduit pieces will save manhours, make new factory equipment 
unnecessary and assure dependable performance at lower in- 
stalled cost. There are no restrictions on these materials when 
used in war equipment. 

General Electric has highly efficient cutting, bending and thread- 
ing equipment. Trained personnel with many years of experience 
assure accurately made parts and prompt service. 

For further information see the nearest G-E Merchandise Dis- 
tributor or write to Section 0031-84, Appliance and Merchandise 
Department, General Electric Company, Bridgeport, Conn. 


GENERAL {%) ELECTRIC 
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TOP FLIGHT 

IN TOOLS 



Air victories begin at home. Metals front mines. 
Planes from production lines. Crews from training 
fields. All combine to form a hard-hitting air 
force. From mine to completed bomber, before the 
take-off and after, tools are necessary. Tools that 
are adaptable, dependable, top flight in every 
way . . . Williams’ Tools! For over sixty years 
mechanics and maintenance crews have used 
them with confidence. Williams will continue 
to make such tools to serve the needs of peace- 
time motoring and flying as those of wartime 
are now being served. Williams looks to the 
future, anticipates your after- Victory needs. 

J. H. Williams & Co., Buffalo, iV. Y. 


"HOW TO SELECT AND USE WRENCHES" CONTAINS MANY HELPFUL SUSGESTIONS. IT'S YOURS FOR THE ASKING — JUST WRITE 
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A distinguished director of aeronautical research, a leader in this vitally important field, estimates 

that every pound of extra weight in a commercial airplane will cost $100 during the life of the plane. In 
case of longer hops — the Pacific for instance — the penalty may be $100 per pound per year. 

"Hence, research going in to reduce weight," he says, "plays for high stakes." 

Save two tenths of one per cent in the weight of a 50,000 pound transport . . . save 100 lbs. per plane 
— in the life of 100 planes, you save $1,000,000. 

Ten years of research, plus product experience has qualified Warren McArthur, working with aluminum 
and magnesium, to design, engineer and manufacture some seats which weigh no more than one gallon 
of gasoline... 6 pounds... yet they endure the severe Army-Navy loadings typified by a 24001b. seat load. 


WARREN /*VARXrl0Rl CORPORATION 


ONE PAR.K. AVENUE 


NEW YOR-K. CITY 


RES 




If plant expansion has overloaded your source of D.C. power, add Federal 
Power Supply Units as needed —in any capacity up to 100 kilowatts each. 
Whatever your use for rectifier equipment — as part of military devices, in the 
production and processing of war materiel, or in your postwar products — 
Federal Power Supplies include the features you require. 

Rugged, calling for a minimum of critical material, readily adaptable to most 
demands for conversion of A.G to D.C., these power equipments assure long 
life and efficient maintenance-free operation. 

All units are powered by I. T. & T. Selenium Rectifiers - introduced and man- 
ufactured by Federal Telephone and Radio Corporation and accepted as stand- 
ard by industry. Consulting engineering services available on application to 
Department D. 


..from Federal Heavy Duty 
Power Units powered by 
I.T.&T. Selenium Rectifiers 


SELENIUM RECTIFIER DIVISION 


Federal Telephone and Radio Corporation 
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Couple the high conductivity of aluminum 
and its light weight, and you have an ideal 
combination for power conductors for use in 
airplane construction. 

The larger military airplanes being de- 
veloped have need for cables having these 
properties. Many of their electrical circuits 
must carry heavy currents. Aluminum will 
handle that job and it will save a lot of weight. 
It can be fabricated as flat, round and tubidar 
bus, and stranded cable. 

Manufacturers who wish to experiment 


with aluminum conductors should be certain 
that they specify electrical conductor metal, 
which gives them maximum electrical con- 
ductivity. Alcoa engineers can supply you 
with any technical data you may need. 

Aluminum is not now available for civilian 
power line and bus construction. It is reason- 
able to assume, however, that for vital war 
purposes manufacturers can have aluminum 
allocated for use as conductors in airplanes, 
if they prove the need. Aluminum Company 
of America, 2182 Gulf Bldg., Pittsburgh, Pa. 
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'welded connection 

FOR GREATER 
STRENGTH 


Cutaway of Littelfuse Extractor 
Post No. 1075 (for 3 AG fuses) 
shows welded side terminal. 


LITTELFUSE Extractor Posts 


Side terminals welded 
to inner shell. 
Maximum durability. 



How this improved Littelfuse Extractor Post can be fitted into nets, control circuits, relays, recth 
your products— to make better, more reliable equipment is iw' ; length' from front' of 

what you want to know. Test samples are ready. Write ponol 2 V; mounting hole W‘. 


LITTELFUSE Incorporated 

200 ONG ST., EL MONTE, CALIFORNIA 4757 RAVENSWOOD AVE., CHICAGO 40, ILL. 






I 

UNDERSTAND 

/’general aircraft 

IS ONE Of THE 
LEADING MANU- 
FACTURERSOFBIG 
CARGO, TROOP- 
CARRYIMG, 
MILITARY 
GLIDERS. 


NOT ONLY THAT... 

SAC'S GOT TWO REVOLU- 
TIONARY MEW SKYFARER 
PLANES READY TO SHOOT THE 
MINUTE WAR'S OVER. THEY'VE GOT 
SAFETY AMD SPEED MEVER 
REACHED BEFORE IM THEIR 
CLASS, AMD OME'S 
ROADABLE, TOO.* 


3 Island City (5) N. Y. 


-y ol two-control llight under 
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“Bombers won’t Jo for tomorrow’s transports’’ 

says LaMotte T. Ctihit, General Manager of Northrop Aircraft, Inc. 


««A FTER the war, / do not think it will be econom- 
J \ ically possible for converted bombers purchased 
from Army surplus stocks to compete with future 
cargo and transport ships. For air commerce will come 
of age, and be able to compete with land and sea trans- 
portation, only when we develop peacetime planes as 
highly specialized as military aircraft — each plane 
designed for a specific purpose according to shippers’ 
needs, area or points served, volume of pay-load, and 
optimum speed of transportation. 

“Cost as well as speed must help determine each 
type we build, but the decisive cost is the cost of opera- 
tion per ton mile, rather than the first cost. A nd if these 
post-war airplanes, operating at a lower rate, sa ve only 
10 cents per ton mile over present airplanes, that sav- 
ing will more than justif y the cost of their construction. 

“But even if we are not able to use the planes now 
flying, we most emphatically can use the personnel 


trained in the routine handling of freight and passen- 
gers over routes which a short time ago would have 
been considered impossible to fly. These men may 
revolutionize the methods of air transport established 
before the war, and help to usher in a new age of air 
commerce.” 


From such practical visions of things to come, Mr. Cohii, and 
than most of us can conceive— but an industry whose shape is 

In molding lhal shape, aviation has a great group of 
silent partners: the TlMF.-reading men and women on 

ing—tlie people who have the executive Jobs, the income, 
and the habil-of-accepting-progress that will help fill 
aviation’s transport and cargo plunes, help fly aviation's 
Jamily planes through the skies of the postwar world. 

Believing that the ideas of aviation’s leaders arc always of 
interest to the aviation industry, TIME here gives them wider 



r?>"sL THE READERS 

SILENT ^ 


PARTNERS ^ 

TIME 
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America's first power-operated aerial gun 
1937 by Martin for its PBM-l Navy pair 
left). Martin pioneering paid big dividends to 


U. S. Planes Pack a Potent Punch 
thanks to 

Martin-made Gun Turrets 


T TOW does it happen that Martin, long famed 
for its fighting planes, is now also one of the 
world’s largest manufacturers of power-operated 
aerial gun turrets? As far back as 1937 Martin 
engineers had foreseen the need for powered gun 
turrets and built America's first for their PBM-l 
patrol bomber. When, in 1940, General Arnold 
proclaimed power gun turrets a "must,” Martin 
was ready with actual experience and production 
know-how. Results: Martin is now mass-produc- 
ing turrets not only for Martin aircraft, but for 
many other U. S. types as well. When you sec pic- 
tures of high-speed bombers, the chances are 9 out 
of 10 that they are defended with Martin turrets. 

.Mass-Producing Gun Turrets 
To give U. S. bombers a pulverizing punch and to 
lessen the need for fighter escort, Martin has turned 
its entire Sinclair division over to the manufacture 



of turrets. Martin engineers, seeking ways to turn 
out turrets faster, achieved these results. The inner 
ring was cast as a single unit . . . moving assembly 
lines were perfected . . . and the "chassis" of the 
turret was cast in one piece, a feat which many 
experts had deemed impossible. Today, turrets . . . 
both electrically and hydraulically powered ... are 
rolling from Martin assembly lines to make U. S. 
bombers feared by enemy airmen. 

New Improvements 

Hardly a week passes without changes or improve- 
ments being made in Martin turrets, to keep well 
ahead of the enemy. Plastics are being utilized to 
save metal . . . added comfort and protection arc 
provided for gunners . . . and in numerous other 
ways Martin gun turrets arc being improved to 
give U. S. planes a punch that spells "k.o.” for 
the Axis — and Victory for US. 



TORRENT OF TURRETS pours from Martin factories, via mov- 


THE GLENN L. MARTIN CO., BALTIMORE, The Glenn L. Martin-Nebraska Company— Oma 


w AIRCRAFT 

tn st OtfesJailr^^^AInrsp Sisc, , 



E WAY 


Many aircraft lights designed and manufactured by Grimes for 
today's fighters and bombers will be flying the commercial air lanes 
of tomorrow. Even while concentrating 100% of our production on 
r items to make the present secure, we are developing lights that 
presage a brighter future. 

"Proved under are" Grimes lights can be depended upon to carry 
out every task assigned to them. As the designer and producer of 
more than 100 different types of aircraft lights now used on all 
fighting aircraft, Grimes looks with confidence to aviation's limitless 
peacetime tomorrow. 

GRIMES MANUFACTURING CO URBANA, OHIO 




GRIMES 
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REDUCING AIRCRAFT MOTORS TO FIGHTING WEIGHT 

c<z£& fit 


THOROUGH ENGINEERING 

is the basic factor behind 
the successful operation 
of this hydraulic pump 
motor and many other 
special application motors 
we have designed for 
all types of equipment. 


^ It is extremely important in developing future pilots to 
train them down to fighting weight. For the same reasons it 
is imperative that all superfluous weight be removed from 
aircraft motors. ★ Long experience in building fractional horse- 
power motors for all types of special applications has taught 
us where and how much weight can be reduced without inter- 
fering with the essential electrical characteristics. ★ If you 
are developing or redesigning any motor operated equipment, 
write for complete information on our engineering service. 

THE BLACK & DECKER ELECTRIC CO. 

KENT, OHIO 

'gfacktk.'Dedfi 


FRACTIONAL HORSEPOWER 

SPECIAL APPLICATION MOTORS 




ICRVSTOLON 
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Grinding Wheel Recommendations 

FOR CARBIDE TOOLS 

Offhand Grinding (Single Point* Tools) 

CU Co^S«lon 

R«isMm(Av) 3960/1 D -i*7 m °" d ^CRy STOLON 


NORTON SERVICE 

for Grinding Your Carbide Tipped Tools 

T here are three types of Norton wheels 
used for grinding the cemented car- 
bides. Each has its field. For example: metal 
bonded diamond wheels for the off-hand 
grinding of single point tools; resinoid 
bonded diamond wheels for sharpening 
multi-blade tools such as milling cutters; 
Crystolon wheels for many roughing opera- 
tions. 

Norton abrasive engineers are familiar 
with all three types and their proper appli- 
cation. To obtain their help contact direct 
or through your Norton distributor. 


NORTON COMPANY, WORCESTER, MASS. 
Distributors in All Principal Cities 
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A G-E POWER PACKAGE THAT DRIVES LANDING GEAR, 
BOMB DOORS, WING FLAPS, AND TAIL WHEELS 


light, Compact, but Plenty Tough 

Careful design, fine materials, and 
rigid tests — all contribute to the 
building of an electric drive that 
packs the punch you need — when 
you need it. 

A superior insulating tech- 
nique makes the winding struc- 
ture practically indestructible — 
even under the severest overloads. 
The finest magnetic materials 
available are used to make sure 
that these G-E power packages 
will deliver top-notch perform- 
ance under the most adverse 
conditions. 


Complete Unit — Ready to Install 

The power package shown con- 
sists of an aircraft electric 
motor with magnetic brake, re- 
duction gears*, and friction clutch. 
To keep the number of its moving 
parts to the minimum, each ele- 
ment is reduced to its simplest 
terms. 

To Designers 

This line of power packages can 
be a great help in simplifying 
your work. Instead of spending 
hours co-ordinating the devices 
that make up a drive, specify a 


G-E power package. Remember 
too, these drives save man-hours 
on the assembly line. 

When you have a new design 
under consideration, see the near- 
est G-E office about the possi- 
bility of adapting an available 
power package to your applica- 
tion. General Electric Company, 
Schenectady, N. Y. 
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TOMORROW THEY WILL FLY! 

Today Bill and Jane and Mother look to the skyways! Dad may already 
Perhaps he holds his pilot's eertilieate, too. But tomor- 
l fly. Family flying must he safe flying and safe flying 

using fuel that will not hum even when exposed to flame, is the power 
plant for the family plane of tomorrow. Guiberson powered equipment 
is now hitting the Axis in distant corners of the world. It is ready today to 
serve American industry with fire-safe power on land, on sea and in the air! 


GUIBERSON DIESEL ENGINE COMPANY 
THE GUIBERSON CORPORATION 

(Wtc/tafL and, dfealsA. (Division, 

DALLAS. TEXAS CHICAGO. ILLINOIS 
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RCA HQKMKI TUBES 


How to save paint- 
with an RCA Electron Tube 


And we don’t mean the wild-eyed, 
sleight-of-hand sort of thing so many 
people have in mind when they talk 
about “The World of Tomorrow.” 

We mean cold, hard, practical 
things — like saving a manufacturer 
time and money — today, not day- 
after-tomorrow! 

Take yourself, for instance. Ten to 
one you’re in the business of making 
(or selling, or financing) a mass-pro- 
duction item that has to be painted 
before it goes on sale. So naturally 

paint you’re paying for each month. 
That's where an RCA Electron Tube 

Photo below shows a device we our- 
selves are using to save money in 
painting RCA metal tubes. A con- 
veyor carries the unpainted tubes in 
front of two spray guns and on into 
the baking oven. A control mecha- 


nism, built around an electronic 
switch, makes certain that the guns 
spray each tube completely but with- 
hold the spray if, as occasionally 
happens, two or more successive tubes 
are missing from their sockets. 

An RCA Electron Tube is used to 
control this operation in the manu- 
facture of tubes. And it may be that 
RCA can supply your engineers with 
information about tubes that will en- 
able them to design equipment to 
perform some required job faster, 
better, cheaper, or more safely than 
you ore now doing it. 

For, just as the Magic Brain of all 
electronic equipment is a tube, so 
the fountain-head of modern tube 
development is RCA. 

A copy of our booklet 
Electrons in Action at RCA 
is yours for the asking. Sim- 
ply write Room 443, address 

TUNE IN "WHAT'S NEW?" 

RCA's great new show, Saturday 
nights, 7 to 8, E. IP. T„ Blue Network. 


Division • RADIO CORPORATION OF AMERICA • Camden. N. J. 




In which every ounce of metal 
has a job to do 
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always . . . that’s the bail bond 
which protects our lads who fly. 

* * * Manning the best planes 
ever built . . . with guns and 
equipment to match . . . crack 
airmen emphasize that no small 
part of their ability to concen- 
trate on destroying the enemy, is 
their feeling of confidence in 
their safety chute ... if need to 
leave the ship overtakes them. 

* * * Switlik leadership in 
design and Switlik efficiency of 
production, are turning out the 
finest parachute that money can 
buy... and are setting new records 


Air Power is winning the war 
. . . The more Bonds you 6.<y 
. . . the more hours they fly! 

SWITLIK PARACHUTE COMPANY 
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. . . gives the utmost reliability 


T he way to assure satisfactory refuel- 
ing is to use Buckeye valves and 
fittings in your airfield installations. 
Here are the reasons: First, Buckeye 
equipment has proved dependable 
for years ... in every sense of the 
word, Buckeye equipment is "exper- 
ienced.” Second, Buckeye equipment 
is economical, easy to maintain, easy 
to use . . . this makes it especially suit- 
able for wartime airfield service, 
when manpower is at a premium. 
T bird, Buckeye valves and fittings for 
airfields are particularly designed and 
built for this rigorous service. Air- 


field, government and Buckeye engi- 
neers have worked together to obtain 
the finest combination of equipment 
obtainable. 

To get the most out of your airfield 
installations, from tankcar-to-truck- 


to-plane, we invite you to take ad- 
vantage of our experience in this line. 
Choose Buckeye equipment. For sug- 
gestions and complete details, write 
to Buckeye Iron and Brass Works, 
Dayton, Ohio. 
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CP Compression Riveters are one-man tools, designed 
especially for driving rivets with speed and uniform 
tightness in close quarters. These light, easily handled 
tools give long low-cost service — but they must be 
lubricated. » » To keep them operating at top speed, 
follow the four simple maintenance steps illustrated 
below. 



HOW TO GET MAXIMUM SERVICE FROM YOUR <p COMPRESSION RIVETERS 


2 Keep roller bearings well lubricated with a 
few shots of light machine oil every day. 


A little oil in the four holes on top of 
the tool will lubricate springs and rollers. 


^ Be sure to keep pressure regulator valve 
properly lubricated with light machine oil. 


******** 
PNEUMATIC TOOIS 


iCTRlC TOOI 
ROCK ORUIS 


Chicago Pneumatic 

TOOL S COMPANY 

General Offices: 8 East 44th Street, New York 17, N. Y. 


********, 

A,R COMPRESSORS 
VACUUM PUMPS 
D, tStl ENGINES 
"NATION ACCESSOI 
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T&B HAS A FITTING ANSWER 
FOR EVERY AIRCRAFT WIRING PROBLEM 




a few of literally hundreds of T & B Pressure (Solderless) Ter 
designed to meet specific requirements of the various aircraft produi 
turers of electrically wired components, accessories and instruments. 


linais and Connectors 
:rs, and the manufac- 


From the beginning of aircraft production, T&B has worked hand in glove with the industry. We 
areconstantly developing new, time-saving fittings — answers to faster and faster production prayers. 


Write us for the new editioa of our Aviation Catalog. It gives you engineering details, as well as 
complete T&B Tool and installation information on all our Aircraft fittings. 


Along with all War industries, our production is at an all-time high. We are shipping, on 
schedule , many thousands of items each day. 


However, because it takes just as long to procure the critical materials to make little parts as to make 
big ones, we suggest that you adopt this simple way of protecting your own production schedules. 
Order all small but essential production parts, like T&B fittings, at least four months ahead. 


Under the T&B Plan the Electrical Wholesaler is t 
these and all other T&B products. He reduces the 
costs, thereby reducing the cost of all electrical 




THE THOMAS & BETTS CO. 

INCORPORATED 

MANUFACTURERS OF ELECTRICAL FITTINCS SINCE 1899 
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Extra hands for him... 

that leave him free to fly and fight 
ERSDNS’ AUTOMATIC AIRCRAFT CONTROLS 


• Temperature Controls 


• Flap and Gear Controls 


• Carburetor Controls 


Special Bulletins covering Persons' Controls 


• Air Speed Switches 
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STRONGER LINES 


IN BLUEPRINTS 


piam fie*tcil oJuqinall 


Today’s pressure for speed in product 
production requires increased quantities 
of highly legible blueprints, brown- 
prints and black-line prints made from 
pencil drawings. 



But pencil drawings, with all their ad- 
vantages of speed and ease of correction, 
have a low opacity of line — and a ten- 
dency to smudge under frequent han- 
dling. As a result, blueprints from pencil 
originals generally do not have suffi- 
ciently strong lines for quick legibility. 

Photact reproductions, on the other 
hand, have lines of high opacity which 
will not smudge or blur, so that large 
quantities of blueprints of consistent 
legibility can be made from Photact 
“masters.” 

For complete information about the Photact Process 
and Photact Papers and Cloths, write: Photact Dept., 
KEUFFEL Sc ESSER CO., Third & Adams Streets, 
Hoboken, N. J. 

KEUFFEL & ESSER CO. 

NEW YORK • HOBOKEN, N. J. 

CHICAGO . ST. LOUIS • SAN fUANCISCO • LOS ANGELES 


I AT I ON, October, IS43 



AIRCRAFT CHAINS 

In the thick of a hot action, the pilot can bank on 
Whitney-actuated controls and mechanisms to function 
like parts of his own nervous system. Instant response 
meets his touch on aileron, rudder, and elevator systems 
. . . bomb hatch mechanisms and bomb displacement 
gear . . . turret power drives . . . and many other vital 
nerve-connections on planes. 

And into your design-requirements, too, Whitney Roller 

Chains and Sprockets can be individually engineered 
by experienced men who personally place at your 
command all the technical and manufacturing re- 
sources of The Whitney Aviation Division, newly 
organized to meet more effectively the swiftly broad- 
ening needs of the aviation industry. Just say when 
you want to see a Whitney Aircraft engineer. And 
also ask for your copy of Whitney's new Aircraft 
Chain Data Book V-160. 


HARTFORD 2, CONNECTICUT 
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ANOTHER MISSION COMPLETED! 

Right where action is hottest, and enemy opposition fiercest, the aerial 
camera man carries ouc some of the most vital assignments of modem 
warfare, with cool daring and technical skill of the highest order; 

(A mounted reproduction of this painting is available on request.) 



PRECISION GRINDERS 
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FOR G-Z 




HEREVER there is action— reconnaissance 
cameras, eyes of the army intelligence, 
are rolling to spot the target, direct the attack 
and record the results. To secure the most accu- 
rate and informative shots for 
"G-2”, camera shutters click or 
strip film reels past the lens aper- 
ture, in precise relation to the 
plane’s speed and height. Such 
precision is obtainable only through the aid of 
specially designed electric motors. 

For such vital purposes, Dumore engineers 
have developed more than 30 special aviation 
type fractional horsepower motors, smaller. 


lighter, more powerful, than were thought pos- 
sible only a short time ago. They operate de-icer 
equipment, ammunition boosters, retractable 
landing gear, and a wide range of different, but 
essential accessories, calling for 
gear reductions, clutches, brakes, 
gas-proof enclosures, and other 
special features. Including these 
accessories, and balancing the 
weight and space restrictions against the power 
needs, was a triumph of Dumore engineers. A 
parallel achievement was the volume produc- 
tion of these motors, to speed the growth of our 
fighting 





PUT FACTORY ACCURACY IN FIELD MAINTENANCE 


Aerial supremacy demands fighting planes built and maintained 
to highest possible standards. What price precision in manu- 
facture, if the working parts cannoc be kept at their original 
efficiency? Light weight, mobile equipment combining precision 

miracles in the field. Herei Dumore Precision Grinders are 
giving them a ten-thousandth of an inch accuracy, as surely as 



Dumore distributors, located in all principal cities, can give 
you complete details on capacities of various models — or write 
for complete catalog, today! 


THE DUMORE COMPANY, RACINE, WISCONSIN 
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He depends 
on his 

fM> sl 

CONTROLS 


The Industry depends on 

KARDEX controls 


THE pilot’s job allows no margin for error. 

The same holds true for Aviation ... America’s No. 1 
Industry. Control is the life-blood of not only the vital 
administrative paper work, but of the entire assembly 
line, too. 


Aircraft manufacturing executives, who appreciate 
the high value of “control” in their industry, will find 
the story of Kardex in the Bell Airacobra plants very 
informative. Write today for a free copy of “Systems 
Narrator No. 571” containing Bell’s “success story”. 



From the top flight of the nation’s aircraft builders to 
the small manufacturers of parts, you will find at least 
one of many Kardex Visible Control Systems on the job 
. . . each "tailored" to meet specific problems of purchas- 
ing, personnel, materials, engineering, tool cribs and a 
host of others. Yes . . . even controls on absenteeism and 
worker transportation 1 

Kardex Visible Systems are not just “bought”. Each 
is the result of exhaustive analysis by a highly-trained 
Remington Rand Systems arid Methods Technician who 
investigates, plans, recommends . . . and then services 
the installation ! 


BUFFALO 3, NEW YORK 


REMINGTON RAN 


Alloy Steel helps a Flying 
Fortress 



A BUMPY landing with a 25-ton 
bomber is no “love-tap!” The im- 
pact can be as great as 80 tons. That’s 
why Boeing engineers designed into the 
Fortress’ landing gear the greatest pos- 
sible strength consistent with required 
compactness and light weight. And that’s 
why almost every part of its landing gear 
— actuating arms, links, struts and hy- 
draulic cylinders — is made of alloy steels 

Only Alloy Steel can so safely take the 
terrific shock loads in landing gears, can 
so well withstand the destructive fatigue 
in engine mounts, or carry the stresses 
concentrated at vital points in primary 
aircraft structures. It is for such impor- 
tant applications that U ■ S • S Carilloy 
Aircraft Quality Alloy Steels arc pre- 
eminently fitted. 

More than high strength-weight ratio 
distinguishes the Carilloy Alloy bars and 
billets that bear the “AC” — Aircraft 
Quality — stamp. To earn this rating the 
steel must run the gauntlet of very strict 
micro and macro examinations that prove 
its fitness for airplane parts, engines and 
accessories. 

U • S • S Carilloy Sheets and Strip for 
aircraft construction are produced by the 
most modern equipment for rolling and 
subsequent processing operations to pro- 
vide a smooth, scale-free surface finish 
assuring maximum resistance to fatigue. 


CARNEGIE-ILLINOIS 
STEEL CORPORATION 

Pittsburgh and Chicago 


UNITED STATES STEEL 
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FREE! FOR TRAINEES IN INDUSTRY! 



The Carborundum Training 
Program on Principles and 
Practices of Grinding . . . 


T HE problem of training green workers for 
precision war work is one of the biggest jobs 
industry has ever tackled. 

Here is our contribution to its solution — a stream- 
lined course in the principles and practices of 
grinding, offered to trainees in your Plant! 

The purpose of the Carborundum Training Pro- 
gram is to explain in simple, non-technical terms 
the fundamentals of grinding and thereby help 
make better grinder hands of trainees, apprentices 
and students. 

This course is designed for both classroom and 
small group instruction. Since its introduction, it 
has been widely adopted throughout industry. We 
hope it may help you, as it is helping others, to 
simplify the training of new grinder hands and to 
speed them on their way to higher production and 
greater accuracy. 

THE CARBORUNDUM COMPANY 


Niagara Falls, N.Y. 

MANUFACTURERS OF GRINDING WHEELS, COATED ABRASIVES, 
SUPER REFRACTORIES. HEATING ELEMENTS 


Educational Service Department 

THE CARBORUNDUM COMPANY. NIAGARA FALLS. N. Y. 

We would appreciate your sending us added information on 
the Carborundum Training Program. 

□ We have regular apprentice training courses. Average 

enrollment students. 

(Number) 

□ With instructors assigned. 

□ With adequate classroom facilities 

City and State 
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■PLUSWOOD 

A Wood 


based on 
total pressure 
up to 

5,000,000 lbs. 
300 K.V.A. 


540,000 B.T.U.S 
per hour 


Here 


is a new 


material with an exciting weight-strength ratio 


For post-war planning, Pluswood offers the 
aviation industry a new material of fixed 
engineering description, lighter than alumi- 
num but with a structural strength that 
compares favorably with many metals. It 
is based on what is by far the most power- 
ful press in the entire plywood industry, 
working in combination with the largest 
high frequency Thermex heating unit ever 
applied to wood for this purpose. 

A non-conductor. Pluswood has amazing 
properties of density and toughness. It is 
highly resistant to fire and abrasion. A 
material of great dimensional stability, it 
is practically impervious to moisture, swell- 
ing, shrinking, thermal shock, or corrosion. 


To your order. Pluswood can be made thick 
or thin, pliable or rigid, to pre-determined 
strength — and you can have it all of the 
way from little pieces to the full capacity 
of the press platen. T x 18' with 2" opening. 
A dependable, responsible organization 
stands behind Pluswood from forest through 
saw mills, veneer mills and factory — estab- 
lished by the Lullaby e Furniture Corpora- 
tion, since 1897 America's foremost manu- 
facturer of juvenile furniture. Pluswood 
maintains a laboratory service that you are 
urged to use, without obligation. Write now 
for an engineering data bulletin that may 
help your thinking on the plans you want 
to have ready when the war is won. 


*P LU 3 UUO O 

AMOCiated f NORTHERN HARDWOOD VENEERS, Inc., Butternut, WiKoittin 
Vi . < LULIABYE FURNITURE CORPORATION, Shim Point, Witcoetln 

Lcmpatuek £aLGOMA FOREST PRODUCTS, Ltd., 8(UCC, Ontario, Canid# 



\Y/nnn Select northern birch or 
w maple — cut from vast tracts 

RESIN Impregnated into veneers by 
im-uhv m c;hodc an j techniques devet- 
-j- oped by Pluswood research. 

HEAT ” * v, - v — 

sm 

PRESSURE JSTSS.-Sf sr&zs 





391 


AVIATION, October, 1943 



EACH TRUCKER GETS 

GIANT-LIKE results •• 


The TRANSPORTER not only greatly increases 
the efficiency and ability of your men who 
handle materials, but gives a big boost to pro- 
duction all along the line. Bigger loads move 
faster and with the greatest of ease on this 
powered equipment, to give you systematic 
materials handling. 

Forward and reverse speeds — wide turn- 
ing range — maneuverability in close 
quarters — the operator simply walks 
along with the load. 


x 

POSITIVE 

HYDRAULIC 

BRAKE 


FRONT WHEEL 
POWER DRIVE 


CONTROLS IN 
STEERING HANDLE 


SHOCKLESS HYDRAULIC 
PLATFORM LIFT 
WITH EASY FOOT 
CONTROL 
★ 


For use with either open 
or double-face pallets 
— loads up to 4000 lbs. 


nqstRMNING 


NO TUGGING Of. 


NO EXTRA PUSHIN 


AUTOMATIC TRANSPORTATION COMPANY 


CHICAGO 20, ILLINOIS 
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NEW! 

HI SPEED DIMPLER 

This newly engineered equipment increased by FIVE TIMES 
the Dimpling production in one of America's giant Aircraft Plants 



Oyer 100 Perfect Dimples a Minute! 

Without Spoilage-Without Cracks-Minimum of Manual Labor- 
No Foot Work — More Production — Better Work — Less Fatigue 

This newly coordinated Dimpling Equipment solved a trouble- 
some problem in one large Aircraft Plant, and now the same 
benefits are passed on to the Industry — Speeds production 


WIRE - PHONE FOR PRICE, DELIVERY and DEMONSTRATION 

ERWIN HUBER, President 

YORK ELECTRIC 
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The first commandment at any airport during the snow 
season is: “KEEP THOSE RUNWAYS CLEAR OF SNOW" 
That calls for snow fighting equipment that will remove 
snow so swiftly that no blizzard can catch' Up with it. 
Walter Snow Fighters clear 16 foot widths at speeds well 
above 20 m.p.h. These speeds produce ideal snow disper- 
sion, throwing it far to the side and preventing formation 
of dangerous snow banks. Thus one Walter Snow Fighter 
will clear as much snow as several ordinary/units. And if 
roads in the vicinity of the airport should become choked 
with heavy drifts, you can count on the Walter Snow 
Fighter to open them up. 

No other equipment can' approach this performance/be* 
cause only Walter Snow Fighters have-the exclusive Walter 
Four-Point Positive Drive. This feature provides F.OUR 
driving wheels with full traction in each, eliminating 
and stalling in snow and icy .conditions. Many 
other special engineering features. Send 
for descriptive literature. 


WALTER MOTOR TRUCK CO., 1001-19 IRVING AVENUE, RIDGEWOOD, QUEENS, L. I. N. Y. 
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Four Good Reasons for Standardizing 
on These Micro Switch Actuator Brackets 


Designed to Carry the Air Corps Approved Type R-31 Micro Switch... 

For Complete Details of This Switch, Refer to Our Aircraft Catalog No. 70 

Thoso actuator brackets require They are all specifically designed Their use permits faster and They make held replacement of 

no deviation permit as they are to accommodate the Type R-31 easier installation of the Type Typo R-31 Aircraft Micro Switch 

considered a port of the aircraft. Aircraft Micro Switch. R-31 Aircraft Micro Switch. easy without disturbing bracket. 


This newTypcM-B 
skeleton bracket 
saves weight. The 
plunger on this 
bracket has a defi- 
nitely controlled 
pre-travel and over- 
travel— a total of V" ■ The Type R-31 
Aircraft Micro Switch is sturdily sup- 
ported in this skeletonized bracket by 
flush headed screws with lockwashcrs. 
The mounting holes in the top of the 
bracket are on standard l'Jlc” centers and 
accept No. 6-32 bolts. 



The Type M series of panel mounting 
brackets offer three lengths of threaded 
stems for easy positioning by hex nuts 
and lockwashcrs. Switch operation takes 
place in the first Ml' of plunger travel. 




Over- travel 14" or 
Jti" beyond the 
point of switch op- 
eration is provided. 
The Type R-31 Air- 
craft Micro Switch 

the illustrations. 

The Type T series 
bracket has met 
instant adoption 
as a throttle warn- 
ing switch, singly 
oringangs. They 
are operated by 
cams on the throttle quadrant or dogs 
on the cables. Any switch held depressed 
can be instantly opened by the manual 
release without disturbing others in the 
gang. As a general use limit switch the 
Type T bracket without the release is a 
| sturdy mount and 
I actuator for Type 
R-31 Aircraft Mi- 
cro Switch. Two 
thru-bolts makere- 
placement easy. 

Tho Trademark MICRO SWITCH 



TheTypeH series of aluminum housings, 
one of which is illustrated here, are com- 
plete with a plunger actuator which can 
be scaled against splash, dire and oil. Jt 
is fitted with "A-N" outlet fittings, either 
straight or adjustable, 45 degrees. The 
plunger over-travel beyond the point of 
switch operation is 
Ys" on the Type H 
and VA" on the 
Type H03. The 
Type R-31 Micro 
Switch is easily in- 


Data sheet No. 27 gives full 
engineering data or 
series M brackets. 




Micro Switch Corporation, Freeport , III. 
Branches: 43 E. Ohio St., Chicago(ll) ■ 1 1 Park 
PI., Now York City (7) ■ Sates & Engineering Oflicos: 


MICRO SWITCH 


Made Only By Micro Switch Corporation . . . Freeport, Illinois 
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Over 15,000 Combination Welding 
and Cutting Units like the one here illus- 
trated now enter the services of our 
armed forces. 

This VICTOR Aircraft Maintenance 
Unit No. 1 has been specially designed 
to meet the most stringent specifications 
for operating accuracy, maintenance 
simplicity and trouble-free service life. 



A 64-page, multi-color, VICTOR 
Apparatus Catalog will gladly be 
furnished, free of charge, upon request. 
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It shouldn't be so tough 
to Pick a Plane Filter 


• No weight 

• 100% efficient 

• Need no space 

• Last forever 

• Never need servi 


• Delivery yesterday 


} 


For 




gooil to get a light filter if it doesn’t 
stop high-velocity dirt. Or high effi- 
ciency with excessive restriction. 
Granted? 

The important thing to remember 
a filter, like a plane, must have more than one quality. And, 
like a plane, its final qualities are matters for intelligent compromise. 

Having pioneered in the development of aircraft filters, Air-Maze 
engineers have nearly 20 years’ experience in the compromises 
necessarv to turning out the most nearly perfect aircraft filter for 

Maybe they can help you get more of Hie qualities you need. 
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The magnificent performance of the 
star rates the plaudits of the audience. 
Buc shouldn't there be spared from the 
star's bouquet a flower for those behind 
the scenes whose efforts have helped to 
make the performance such a triumph? 

America's gigantic war effort is the 
most spectacular production of all time. 
Its drama is breathtaking. Its case of 
characters huge. Some of the actors must 
remain in the background . . . but their 
performance is none the less essential. 

We here at Joyce have been destined 
to play that kind of role. You won't find 
our name in the headlines. We'll be un- 
mentioned in thrilling stories of naval 


and military victories. But we're gratified 
to know that we've been able to help 
bring about those victories. For the prod- 
ucts of Joyce artisans can be found in 
battle on land and sea, in the air and under 
the sea — indispensable parts of our fight- 
ing forces’ weapons and equipment — 
parts whose dependability and precision 
functioning are vital. 

Joyce is proud of the justly deserved 
honors awarded American Industry, for 
the pans, assemblies and machines built 
by Joyce engineers and craftsmen are 
helping many of the nation's greatest 
war-production plants to attain and main- 


If you find it difficult to meet your war 
contracts, let Joyce's specialized produc- 
tion skill show you the way. And, when 
Victory comes, that same Joyce "know 
how" will be immediately available to 
assist you in licking postwar production 
problems. A Joyce representative will be 
glad to call and explain the unique ad- 
vantages we are equipped to offer. 

More Bonds over here mean 
* more Bombs over there * 



BEHIND THE MAN | BEHIND THE MAN I BEHIND THE GUN 
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BUY MORE 
BONDS 


Whatever the material handling problem 
CLARK TORK TRUCKS 
speed deliveries — save manpower — 
reduce handling — in War or Peace 


CLARK TRUCTRflCTOR 


ISION OF CLARK EQUIPMENT COMPANY 

BATTLE CREEK, MICHIGAN, U. S. A. 
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GENERAL 


785 HERTEL AVENUE : BUFFALO, NEW YOR 
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FOR AIRCRAFT PARTS ASSEMBLY... 


PRODUCTS OF THE SEYB01D DIVISION 
HARRIS -SEYBOLD- POTTER COMPANY 
DAYTON F7, OHIO 


STITCHERS 


YOU GET 10,000 
STITCHES FROM A 
5 LB. COIL OF WIRE 
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|k^T1us is the story behind a story . . . the 
first public disclosure of an important 
v process that helped write hundreds 
of talcs of Allied air supremacy. 

Now the Axis has heard it the hard way, our story is 
a military secret no longer . . . and American Hammered 

process for armor-plating piston rings. A story that 
holds double promise for America, because the vital 
contribution these rings are making to victory forecasts 
important service in the post-war industrial and- trans- 
portation fields. 

By the patented PORUS-KROME* process — perfect- 
ed for piston rings by American Hammered before Pearl 
Harbor — -the outer ring surface is electroplated with 
harder-than-stccl, porous chromium plating. Oil clings 
to this new surface of special chrome "with pores,” — 
keeping the cylinder walls lubricated. Even during 700 
m.p.h. fighter-plane dives . . . even when marine 
engines roar unchecked in sea battle n. 


this special surface of chrome "with pores” adds new 
power to high speeds, and hours to operating life. In 
desert flying, this new, porous chrome guards cylinder 
walls against the destructive action of sand and dust 
found at altitudes up to twenty-thousand feet! 

To get these rings into every Army and Navy engine 
without delay, this organization constructed and is 
operating the largest porous chromium plating plant 
in the world. 

This great development in engine performance has 
impressive post-war significance for all American Ham- 
mered customers. 

KOPPERS COMPANY 
American Hammered Piston Ring Division 

^ ( Van per Horst Process ) 


KOPPERS 

(the industry that serves all industry) 
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If there's 


Priority Delivery by Buying War Bonds Now . . . 
Be one of the first to own a Cessna Family Car of die Aic 
after the war. Orders ate bound to exceed production. 
But you can gee a preferred listing for early postwar 
delivery. No obligation to buy. Coses you nothing. 
Write us today for the simple priority plan. Cessna 
Aircraft Company, Box 1 6 16- A, Wichita, Kansas. 


Cessna 


40S 
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• A broad statement? Yes. But soundly 
founded on facts — the experience of nu- 
merous large manufacturers — the actual 
performance records of the machines, 
themselves — and fundamental superiori- 
ties of design and construction. 

Larger wheels (24" diameter on the 
standard models) provide greater traction, 
faster, straighter cutting, more production. 
Transmissions, common source of die 
saw grief, never fail in TANNEWITZ DI- 
SAWS. Sturdier, heavier construction 
throughout, plus many refinements of de- 
sign, make these machines the greatest, 
trouble-free producers in their field. It 
pays to buy the best! 

With a TANNEWITZ DI-SAW you can 
do in minutes jobs which require hours 
by the shaper, miller or lathe methods. 

Get the complete facts. Just write for 
DI-SAW bulletin. Other Bulletins on re- 
quest: "Single and Variable Speed 

Foundry Band Saws", Sheet Metal Cut- 
ting Band Saws". 


STANDARD MODEL No. M 

(24” WHEELS) 


gr 


Other Models to Handle Work of Practically Any Size 

Made with 30". 36". 48" and even larger Ihroal capacities if desired, the TANNEWITZ "Big Bertha" models 
other work of practically any sire. Write for bulletin. 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICHIGAN 
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Work-saver 


your defense against 
p-s pipe wrench f 
-rin) breakdown 7 


Buy feUSQLO Pipe Tools at 


Supply Houses Everywhere 


New ^EUglEED 1 
Extra-Long-Tapered Reamer 


E XTRA LONG taper design of this new 
f»[E£i[D reamer makes it unusually easy 
for you to cut burr cleanly from the inside 
of pipe or conduit — feather-light pressure 
gives you a perfect job without reducing 
wall of threading end or flaring or splitting 
pipe. It comes complete with ratchet handle; 
or LonGrip reamer unit may be purchased 
separately for use in S?lt2E>[& No. 00R small 
ratchet die handle into which it locks as 
easily and securely as a die head. Capa- 
city is l/ 8 " to 2". A typically better RlDolD 
tool. For quick easy reaming 

eady have a RtooiD ...... , 

Ratchet Threader all without risk ot damaging the 
ed to buy is the pipe, ask your Supply House 

erfccdy'io ”hc'oo R toda y for this new ex,ra ' 
tchet handle. tong-taper LonGrip Reamer. 


unique advantage of 
RIEotO wrench be- 
comes more valuable the 
further around the fighting 
globe it goes from sources 
of replacement and repair. 
For that guaranteed hous- 

warp, it keeps on working! 
No binding of hookjaw or 
of adjusting nut in its wide 


haven't any more time to re- 
pair wrenches these days than the fight- 
ing services have. For delay-proof tools 
today and money-saving tomorrow . . . 
ask your Supply House for the fticsaio. 


THE RIDGE TOOL COMPANY 
ELYRIA, OHIO, U.S. A. 
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For crowded locations, HYLUGS are real space savers 
due to their shorter barrel, and more compact overall 
design. They're time savers, too, because this virtue sim- 
plifies and speeds up assemblies. Despite their extreme 
compactness, however, HYLUGS are stronger mechan- 
ically, and more efficient electrically . . . because they 
are formed from pure copper, in one piece. Burndy's 
exclusive forming process imparts high strength, and 
one-piece construction eliminates the hazards of extra 
contact surfaces. HYLUGS and other HYLINE connec- 
tors are fully described in the new HYLINE catalog. 
Write for your copy now. 





BURNDY ENGINEERING COMPANY, INC. 


BURNDY 


electrical 

connectors 


107 EASTERN BOULEVARD, NEW YORK 54, N. Y. 



Jury of Advertising Men in Industrial Marketing 
Competition for Editorial Achievement votes: 







"For an outstanding e 
tide published during the 
twelve months ending 
July 31, 1943 In the Sixth 
Annual Competition con- 
ducted by INDUSTRIAL 
MARKETING.” 


to 

J 


"For a single Issue of spe- 
cial purpose published 
during the twelve months 
ending July 31, 1943 in 
the Sixth Annual Compe- 
tition conducted by IN- 
DUSTRIAL MARKETING.” 


“Design Analysis of the Bell Airacobra from Cannon to 
Tail" in the May, 1943 issue of Aviation was one of 
the most comprehensive articles ever published in a single 
issue of a trade publication. Editors of Aviation devoted hens 
months of intensive study and work in collaboration with 
Bell Aircraft engineers in the preparation of this veritable 
aircraft engineers’ handbook. The thirty-page story con- 
tained 70 illustrations, including 42 three-dimensional per- 
spective sketches treating each of the principal subassem- 
blies of the P-39 in detail. 28,000 requested reprints were 
distributed and Aviation’s editorial offices were swamped 
with letters of appreciation from aircraft executives. 


The Tenth Annual Yearbook Number of Aviation met 
a greatly increased need for basic aeronautical working 
information. Within its covers was published a compre- 
of U. S. and foreign aircraft and engines, 
.ith specifications — directories of key personnel of air- 
craft, glider, and engine manufacturers, U. S. airlines, 
aviation schools and a list of some 2200 suppliers to the 
industry — plus an important and valuable section on air- 
craft recognition. 

The important nature of the information in tills issue 
was fully reviewed and approved for publication by 
U.S. military authorities. 


Benito 
Jriation 


“For Improvement in for- 
mat and appearance 
made during the twelve 
months ending July 31, 
1943 in the Sixth Annual 
Competition conducted 
by INDUSTRIAL MARKET- 
ING." 


The year's improvements in appearance and format recog- 
nized by Industrial Marketing judges, were but part of a 
long-range program of improvement in the presentation of 
Aviation’s subject matter to its readers. Clarity and sim- 
plification tor speed of reading become especially impor- 
tant in a magazine which has the executive readership of 
Aviation. To serve busy aeronautical executives, Aviation’s 
editors and designers constantly strive to simplify and im- 
prove the visual presentation of its important working in- 
formation. To readers and advertisers alike, this achieves a 
definite advantage in the use and value of the magazine. 


C ritical JUDGES of magazine editorial value arc the 
seven men pictured above ... the Jury in Industrial 
Marketings Sixth Annual Competition for Editorial 
Achievement open to all business papers of U. S. and 
Canada. 

Editorial substance is of paramount consideration in their 
daily work— for in the last analysis, it is the prime yard- 
stick of the value of a magazine to its readers, and thus of 
course to its advertisers. 

It is significant that with 290 entries competing for 19 
awards, Aviation was selected for three separate Awards of 
Merit. (In the history of this competition only once before 
has a single magazine won three awards in the same year.) 
It is also significant that Aviation was the only aeronautical 
publication cited. 


To present this kind of editorial material, Aviation’s edi- 
tors traveled in the last 12 months over 125,000 miles to 
uncover stories, go to their sources and dig them out 
Aviation spares neither time, nor men, nor money to keep 
its editors in the places and on the projects where aeronau- 
tical progress is being made. To implement this editorial 
policy. Aviation maintains the largest full-time editorial 
staff of aeronautical specialists in the field— maintains edi- 
torial offices in seven key cities from Los Angeles to Long 
Island, with editors and correspondents located in strategic 
centers throughout the world. 

As a result of this month-in-and-month-out high editorial 
standard and its value to Aviation’s influential buying au- 
dience, advertisers invest more dollars in Aviation than in 
any other aeronautical magazine. 
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SCR-2 99 

RIDES THE CREST OF THE 
INVASION WAVE / € 



To our troops fighting on all fronts, the SCR-299 Mobile Radio 
Communications unit is a familiar sight. It helped pave the way 
for the Allies in Africa and Sicily. In Africa alone it operated on five 
networks, including circuits from Oran to England, Casablanca, 
Gibraltar, Algiers and Accra. 

Whether set up as a fixed radio station or used as a fast-moving mobile 
unit, the SCR-299 has done an excellent job transmitting 
commands while in actiort, no matter how difficult the conditions 
. . . thus proving that communications systems were 
adaptable to the “Blitz” tactics of modern warfare. 


the liallicraff ers 
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“ America was conceived in action— determination which recognized no 
barriers. Columbus knew poverty and patience and ridicule and incredulity before 
success. Such was the tradition of America. What historical event can match it? A 
new world— history to change history! Pythagoras analyzed it. Plato chronicled it 
Aristotle confirmed it. Dante immortalized it But Columbus did it. The soul of 
America's discoverer is reflected in its leaders. Patrick Henry, George Washington, 
Benjamin Franklin, Abraham Lincoln, John Pershing, Douglas MacArthur and a 
host of gallant sons perpetuate the memory of their glorious Father. For he it was 
who gave them this great land for which they fought . . . America. 


E.A. LABORATORIES, INC. BROOKLYN, N. Y. 
Makers of Aircraft Automotive and Marine Appliances 
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One OR MORE of these items is 
flying on many a U. S. headline-making air- 
plane-fighters, bombers, cargoes and trans- 
ports. The Aircraft Division at Weber is a 
flexible organization set up to meet efficiently 
the varied production demands of the plane 


manufacturers it serves. It is well equipped in 
facilities and experience to solve many special 
manufacturing problems in metal, wood or 
glass. Our engineers are here to serve you — 
write or wire today for their solutions to your 
specific problems. 



VIATTON, October, 1943 



Variety in trim tab control gear boxes 

Air Associates designs anti manufactures various types 
of precision gear boxes for tab controls and other similar 
applications. All of these are engineered for high mechan- 
ical efficiency . . . Several designs utilize small, precision-cut 
spiral bevel gears on ball-bearing shafts, but gear boxes 
can also be furnished with spiral gears and plain beurings 
or ball-and-roller bearing combinations . . . Special designs 
can also be supplied to meet special requirements. Present 
schedules permit acceptance of additional orders for delivery 
in the first quarter of 1944 . . . Gear boxes are but one of 
many dependable products that Air Associates engineers 
and manufactures . . . or supplies to the aircraft industry. 

Air Associates, me. 

TETERBORO, N.J BRANCHES: CHICAGO. DALLAS, LOS ANGELES. .. ENGINEERS & MANUFACTURERS 

OF AIRCRAFT SPECIALTIES . . . SUPPLIERS OF ALL TYPES OF MATERIALS TO THE INDUSTRY SINCE 1927 
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that puts horsepower “back in harness” 


R OUGH finishes have a way of acting as horse thieves— 
. they steal horsepower and subtract from a plane's 
performance. The fact that government specifications 
have been followed— and inspection tests passed— is no 
guarantee against this power-consuming roughness. 
Thanks to long experience in the industrial field, 
Pittsburgh technical men have been able to develop 
camouflage finishes of extraordinary smoothness. They 
reduce wind resistance to a minimum— help the plane to 


cash in on all the horsepower the engines can generate. 
These super-smooth finishes are a typical Pittsburgh 
achievement. In every one of our wartime formulations, 
we endeavor to put /)//« -over-minimum requirements. 
Free Advisory Service: Pittsburgh maintains a force of 
"trouble shooters”— experts whose specialty is solving 
aircraft finishing problems. Whenever you need help, 
get in touch with us. One of our technical men is avail- 
able for consultation. 


Pittsburgh 

PITTSBURGH STANDS FOR QUALITY PAINT AND GLASS 
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FLEXIBLE SHAFTING 

FOR REMOTE CONTROL AND POWER TRANSMISSION 
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THE SPARKS -WITHINGTON COMPANY 
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AND OTHER CONTROL DEVICES 

£ AUTOMAT I C 
? ELECTRIC 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL N 



(duller, 1943 






mtm&MPRMam 


. . . put Veeder-Root Counters on 
all YOUR production machines 

Planes and motor parts and sub-assemblies keep their dates with 
each other right on the dot .. . when each production machine is kept 
in step with Veeder-Root Control By Count. In fact, production flies 
faster than ever when set free from delays and shortages caused by 
guesswork, miscounts, and lack of a continuous visual check on 
whether machines are running at scheduled rates. 

This check can be provided by one of the scores of different types 
of Veeder-Root Counting Devices, either mechanically or electrically 
operated. These devices are inexpensive . . . simple to install without 
disturbing production . . . coippact . . . easy to read in any terms: 
turns, strokes, pieces, trips, lengths, volumes, light-flashes, or any 
other unit of performance. Find out exactly how these devices can 
step up your production tempo . . . drop a line in the mail today. 


VEEDER-ROOT INC. 


*24 
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Even the Big Inch Needs IRC RESISTORS 


Vital arteries of supply in this mechanized war 
are America's pipelines. To maintain capacity 
flow, sludge and gummy deposits must be cleaned 
out at intervals. For this purpose a screw-type 


ANOTHER I_(K)C DEVELOPMENT 


scraper propelled by the oil pressure is employed. 
When occasionally the scraper becomes stuck 
and’ plugs the line, the point of stoppage must be 
located to release the flowing oil. 

Buc where — and how? 

With the use of the Geiger- 
Mueller Counter, ho 
sometimes days — of search 
saved. Modern 


stantly emits an impulse message. When trouble 
occurs, these signals are picked up by the 
Counter, as the line is checked. At the point of 
greatest intensity the pipeline is tapped and the 
obstruction cleared away. 

IRC engineering ingenuity plays an important 
part in the functioning of Geiger-Mueller 
Counters. Many specially designed IRC resistors 
and controls are employed in their carefully ad- 

If you have a design or engineering problem 
involving resistance units and you 
are seeking unbiased advice, why 
not come to Resistor headquarters 
at IRC? We make more types oj 

applications than any other manu- 
facturer in the world. 



INTERNATIONA! RESISTANCE COMPANY 

Dept. C 401 N. BROAD STREET • PHILADELPHIA 8, PA. 
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case history 



of a 

Grouser Stud 


A “Grouser Stud” is a tough little cus- 
tomer about 2 Yi" long and not particu- 
larly glamorous— but it does a big job. 
This stud holds secure the raised metal 
driving cleats on a tank’s tread into which 
the sprockets bite. When Allied Products 
Corporation was asked to study produc- 
tion of these studs, we adopted our typical 
attitude: “Is there a better way to do it?” 

Our engineers found there was. By 
simplifying design two operations were 
eliminated; by cold-heading the part and 
rolling the threads, important quantities 
of steel formerly removed in machining. 

When the record of a successful war 
is written, it will certainly reflect the im- 
portance of such unheralded attention to 
the detail of vital “little things” on whose 
performance battles hinge. 

ALLIED PRODUCTS 

CORPORATION 

DETROIT AND HILLSDALE, MICHIGAN 


"/r'S A/V ALL/ ED p/to over/" 


The studs described above were produced 
by Victor Peninsular Division of Allied 
Products Corp. Three other plants of the 
Corporation are producing precision air- 
craft parts, punches and dies, plastic molds 
and many other specialized products. 
We are proud that each of our four plants 
flies the Army-Navy "E" for Excellence. 
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THAT 

COUNTS... 



ALONG WITH THE KN ©W H © W 


S TOPPING aircraft after landing is our job. Building 
the wheels and brakes to do that job is our business. 

Hollerith design and Hayes manufacture have pioneered 
in the aircraft field — civil and military- for mechanical, 
hydraulic and Expander Tube Brakes. 

Every Expander Tube Brake on American bombers and 
other craft is a Hayes' product.* All U. S. four-engine 
bombers in production today are equipped with Hayes 
Wheels and Expander Tube Brakes. 

Higher landing speeds and increased weights, today and 
those projected, are planned for and met with research 
and performance. 

The airframes, the engines, the tires and other parts are 
the specialized concern of makers in their own fields. The 
wheels and brakes, designed to fit the static and dynamic 
problems, are the specialized concern of a wheel and 
brake manufacturer. In wheel manufacturing, Hayes has 
led for 50 years. 

Western Representative: Arrsupply Co., 5939 W. 3rd St., Los Angeles 


That's why the "who" counts, along with the 
"know how” — when it comes to accurate 
ground control, operating economy and easy 
maintenance 



HAYES 

• * AIRCRAFT • • 
WHEELS AND BRAKES 


HAYES INDUSTRIES. INC. Home Office: JACKSON. MICHIGAN. U. S. A. 


AVIATION, October, 1943 



George Got Word of His Kid the Other Day 



VIATION, October, 194S 


HOLO-KROME 

BOLTS 



TO NASC SPECIFICATIONS 
AND TO SPECIAL DESIGN 



STANDARD 



ATTACHMENT 


Fastening Problems... 


The necessity of change in design, to meet new 
conditions, creates fastening problems that are 
being successfully met today, with Internal Hex 
Wrenching Bolts. 

HOLO-KROME devotes its entire facilities, 
exclusively, to the manufacture of Internal 
Wrenching Hex Socket Screw and Bolt Products. 

Assisting you in solving your fastening problems 
is the business of Holo-Krome Fastening Engi- 
neers — feel free to consult them. 



SPECIAL 
LANDIN6 GEAR 



AIRCRAFT 

Write Dept. A4 
for Your Copy 


CATALOG 


AIRCRAFT DIVISION - THE HOLO-KROME SCREW CORP., HARTFORD 10, CONN.. U. S. A. 


130 



WESTON 


Aircraft Instruments 
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Top quality materials skilled craftsmen and ample facil- 
ities are three qualifications which I.ihbey -Owens -Ford 
Glass Company daily employs in its plants. 

Today, in one phase of its war work. I.ihhey -Owens- 
Ford is meeting successfully the demands for aircraft 
Safety- Plate Glass possessing greatly increased strength 
and curved to extreme shapes, as well as for new construc- 
tions which simplify installation in plane openings. The 
new installation methods provide added flexibility and 
strength in service, thus reducing glass breakage due to 
impact and strain. They also permit flush surfaces, de- 
creasing wind resistance at all levels of flight and discour- 
aging ice formation by eliminating ledges on which ice 


might accumulate. 

Its capacity for volume production by thoroughly skilled 
workers, plus the know-how obtained from over a quarter 
of a century’s experience in making glass for thousands of 
uses, have enabled Lihbey -Owens-Ford to make many 
contributions to the manufacture of military equipment— 
in the air, on land and on the sea. 

From our Engineering and Research Laboratories have 
come many developments for both wartime and peacetime 
use. At all times we welcome the opportunity to co-operate 
with aircraft and allied manufacturers in supplying tech- 
nical assistance. Libbey-Owens-Ford Glass Company. 
74103 Nicholas Building, Toledo 3, Ohio. 



1 

s 

LIBBEY-OWENS-FORD 

A GREAT NAME IN ^^44 
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carburetors 


800 Pictures on 
Carburetor Maintenance 


In Slide Films 
and Book 


Visual education is a vital part of our 
war program. Many training centers 
are finding these two new Holley 
educational aids essential in their car- 
buretor instruction work. 

This material is available in two 
forms ... in a series of eleven 35-mm. 
strip slide films, and in a 96-page 
book for review purposes. 

This film library and book both 
contain the same illustrations and 
descriptive matter . . . complete infor- 
mation on every detail of Holley 
Aircraft Carburetor operation and 
servicing. 

Write for furthei information. 


HOLLEY CARBURETOR CO. 

DETROIT, MICHIGAN 


HOLLEY 

AVIATION CARBURETORS 






LOOKING FOR TROUBLE 

rpO keep the Allies’ supply lines open, lo enable us to dispose me 
munitions and food where they are wanted, demands utmo 
efficiency to the last detail. 

Aircraft looking for trouble and ready to destroy the menace th 
comes from under the sea, ships, guided by men ceaseless in the 
vigilance, dodging this trouble, all are dependent on the absolute 
reliability of engines both in aircraft and ships. 

The job of work Yokes Filters have to do is to ensure that the air, 
oil and fuel oil servicing engines is free from impurities so that 
maximum power and speed and complete dependability can In- 
assured. Yokes Filters, under the severest battle conditions in all 
areas of fighting on land, sea and in the air, have stood up to demands 
made on them. Exacting tests in nearly three years of war in all 
branches of the services has substantiated the claim for Yokes Filters 
—99.9 per cent. FILTRATION EFFICIENCY UNDER ALL CON- 
DITIONS. 

mW I # VOKES LIMITED 

fVAliJ 


VOKES LIMITED * FILTRATION EXPERTS 

nuu im BAY STREET?TOaONTO. C CAN^DA 
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New, faster ll^tfibd of testing 

PARACHUTE WEBBING 

V 



/RIEHLE 


This precision hydraulic testing machine has been 
designed especially for testing parachute webbing 
economically and accurately. High speed pulling 
head plus newly designed and quickly applied grips 
enable as many as 60 tests per hour. . . .Accuracy and 
reliability are assured. All breaking loads are meas- 
ured by t/riwtty stress acting on a pendulum. There 
are no metallic parts in the weighing mechanism 
subject to changing characteristics from metal fatigue. 
. . . Maximum loading capacity is 10,000 pounds. 
Load tests as low as 60 pounds are registered 
accurately. . . . Write Jar details and delivery schedule. 

"It's REALLY tested . . .when it’s RIEHLE tested" 


HYDRAULIC PENDULUM 

TESTING MACHINES 


Division of American Machine and Metals, In 
EAST MOLINE. ILLINOIS 
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Most of America's catalytic aviation i|as prugram 
depends an lliiinlri Processes 


If you like to speculate on catastrophes that didn't 
happen, just try to figure out how we would stand in 
the war today if it hadn't been for catalytic cracking. 
Our now mighty arm of air power might have been puny 
indeed. For we could never have approached the 
quality and quantity of our present production of 
high-octane aviation gasoline. 

Fortunately for America and the world, the famous 
Houdry Catalytic Process was already in successful 
operation long before Pearl Harbor. Within a few 
months, Houdry units were converted to the manu- 
facture of aviation base stock. Many additional units 
were under construction. Now, as America enters its 
twenty-first month of war, 90% of all catalytically 


cracked aviation gas has been produced by the Houdry 
Process. Thanks in large part to the Houdry Process, 
the United Nations have had enough and on time! 

Today there are 20 Houdry Static Catalyst units 
operating and 10 building. Soon the first of 29 T.C.C. 
units will go on stream. Altogether, 59 Houdry-licensed 
catalytic units are in operation or under construction. 
They will bear proudly the burden of producing most 
of the world’s needs for catalytically cracked aviation 
fuel to destroy the Axis. 

Houdry Catalytic Processes and the Thermofor 
Catalytic Cracking Process are available to all Ameri- 
can refiners, under license arrangements, subject to 
approval by the United States Government. 


HOUDRY PROCESS CORPORATION, Wilmingtnn, Delaware 


BECHTEl-McCONE-PARSONS Cl 


IE LUMMUS COMPANY 
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Lockheed planes . 


ANOTHER PLACE 

WHERE BELDEN WIRE GOES TO WAR 

This new reconnaissance bomber performs wonders on 
specialized jobs including that of tracking down U-boats. 
It has won for itself the name “Old Boomerang”— because 
it always comes back. 

Here's another example of the way American ingenuity is 
defeating dictatorship. Here skilled workers are using service- 
tested materials in producing weapons that “stay on the job.” 
Here's another place where Belden wire goes to war. 

Back of Belden aircraft wire is a lifetime of experimenting 
and testing and collaboration with aircraft engineers since 
flying was in its infancy. This vast experience makes possi- 
ble the Belden aircraft wire that meets today's needs. 

Belden Manufacturing Company, 4665 W. Van Burcn St., 
Chicago 44, Illinois 



Belden u ,, Kl 


$tarter, Lighting, and Instrument Cables v v v SPARK PLUG WIRES 
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Pressure 


Tubing... 


This Technical Service 
Is Yours for the Asking 
The Michigan Seamless 
Tube laboratory is always 
available for studies to 

tubes must have for a spe- 
cific installation, and to 
specify mill procedure for 
producing them. Ask this 
company for such a study 
of tubing for your product. 
No obligation, of course. 


If pitched into the sea, an American pilot relies on his 
life raft— and a cylinder made of seamless steel pressure 
tubing. Attached to the raft and heavily charged with 
compressed gas, the cylinder is ever ready to inflate 
the rubber boat in a jiffy. 

Pressure tubing for these cylinders is one of many 
items which Michigan Seamless Tube Company is sup- 
plying to the war effort. Michigan facilities today are 
wholly engaged upon war production; and at Michigan 
armament contractors find a helpful "know how” based 
on wide experience in developing and producing tubes 
to meet special and exacting requirements in many fields. 


BACK THE ATTACK * * BUY WAR BONDS 



^ MICHIGAN SEAMLESS TUBE COMPANY \ 

S%I»IH LYON . MICHIGAN 
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Organized Against the Sabotage of 


Inadequate Inspection 



Industry has only just emerged Irom the 


adopted ar 
The high 
quickly pi 
methods i: 

has been 
Corporatio 
ciency by c 


roved such casually adopted 
inadequate — i( not downright 
g to the armament program. It 
the part ol the Magnaflux 
>n to advance the overall effi- 
offering continuously improved 


Only deliberate organization to main- 
tain a consistent research program can 
assure this kind of steady development. 
The Magnaflux Corporation has chosen 
to specialize in non-destructive detection 

est savings. On the production line this 
calls for inspection stations, handling 
every unit, set up between production 
of parts and the beginning of assembly. 



Within this closely defined field it has 
proved possible to offer first, magnetic 
particle inspection (the basic Magnaflux - 
Method) for all parts susceptible to 
magnetism-Then, to add black-light in- 
spection of fluorescent magnetic particles 
(Magnaglo* Method) for magnetic metal 
parts with darkened or obscured surfaces 
-Then, to go a step further with black- 
light fluorescent penetrant inspection of 
non -magnetic parts (the Zyglo - Method) 
not only for magnesium alloys, aluminum, 
bronze, austenitic steels but for ceramics, 
plastics and solid parts in general. 

Magnaflux Research with these sound 
achievements in practical application. 


presses on to the fuller development of the 
Science of Non-Destructive Flaw Detection. 




MAGNAFLUX CORPORATION 

5906 Northwest Highway, Chicago 31, III. 

NEW YORK CITY • LOS ANGELES • DALLAS • DETROIT • CLEVELAND • BIRMINGHAM 
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ODE THING RODDIS REFUSES TO 
SHRRE . . 


It's Roddis all the way in the production of Roddis 
Aircraft Plywood. From forest to finished product 
no responsibility for ony operation is delegated. 
Roddis woodsmen select the logs — Roddis craftsmen 
with a 50-yeor heritage of "know how" with wood, 
skillfully apply each process in the manufacture of 
this highly technical product. Six times, Roddis' men 
inspect each individual sheet of Plywood on its way 
through the plant. And finally, Roddis stakes its 50-year 
reputation on every shipment, with the Roddis Bond. 


Roddis likewise assumes responsibility for distri- 
bution with its own distributing organization. 
Our warehouses are manned by Roddis men — 
factory trained — with a complete understanding 
of wood and its applications, whether it be the 
simple selection of lumber, or the highly technical 
application of plywood to plones and gliders. 
The knowledge and experience of these men, 
at the following locations, are part of the Roddis 
complete Wood Service. Feel free to consult them. 
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AIRFIELD RUNWAYS MONTHS QUICKER 


with less material and labor 



The Ford-Ferguson MOTO-TUG is a specially-designed 
(tower unit to move planes at airports. Built witlt drawbar 
pull of 2500 lbs. and .1000 lbs. One unit will handle largest 
bombers or transports on runway or apron. 




The three Ford-Ferguson Tractors with imple- 
ments. show'll above, are plowing, tilling and disc- 
ing an airport runway as the first steps in the 
soil-cemcnt process of runway construction. 

After the soil is pulverized, a carefully deter- 
mined amount of portland cement is spread, then 
thoroughly mixed with the soil. Water is added, 
and the soil-eemenl mixture is compacted. After a 
short period of curing, a durable runway is ready 
for service — well able to withstand the shock from 
landing and rolling planes. 

This quick and practical method is being used 
on field after field as new runways are urgently 
needed to meet expanding military needs. The 
Ford-Ferguson Tractor, with both regular and 
special implements, is performing many important 
services in the maintenance and operation of air- 
ports. Our engineers will he very glad to discuss 
equipment to meet specific conditions. 

HARRY FERGUSON, INC. • Dearborn, Mich. 
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Addressograph 


Finding 


Y OU'RE a bomber's nurse in North Africa 
and you need a new oxygen control valve 
for your plane. That’s one of 250,000 parts in 
air force stocks. 

You'll find it in a few seconds. 

When spare parts come to a supply depot, 
an Addressograph* plate is embossed, giving 
a complete description of the part, and the 
number of the bin in which it will be stored. 
An impression of that plate goes into the 
depot's stock records, another goes on the 
bin, another is attached to the part itself. 
Then when parts are ordered, they can be 
located and shipped out quickly — and iden- 
tified anywhere. 

You get your bomber into the air quicker 
and always with the right repair because of an 


Addressograph plate — the same kind you use 
in your business to write payrolls, purchase 
orders and invoices, for tool crib control, 
or any of the hundred ways Addressograph 
methods are used. 

Years ago Addressographs were employed 
to address envelopes. They still are, but busi- 
ness men soon began using this quick, always- 
accurate way of writing information in scores 
and then hundreds of new ways. Teamed with 
Addressograph are Multigraph* and Multi- 
lith* methods. Together they can make 80% 
of all paper work of business simpler, faster, 
more accurate, more economical. We'll prove 
it in your own case, with equipment you al- 
ready have. Write or call the Addressograph- 
Multigraph Corporation — Cleveland and all 
principal cities of the world. 


the Needle 
in a North African Haystack 


SIMPLIFIED BUSINESS METHODS 
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Continuous, round-the-clock production is 
what industry wants today. For that kind of 
service, Gardner-Denver horizontal compres- 
sors have established a reputation based on 
actual operating experience across the land. 
Their ability to deliver low cost air continu- 
ously throughout long operating periods is a 
big advantage for today — and for tomorrow. 
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• LYON'S modern, com- 
pletely equipped Aircraft Di- 
vision . . . under the supervis- 
ion of men specially trained in 
aircraft plants ... is constantly 
widening the scope of its pro- 
duction of aircraft parts and 
sub-assemblies. The facilities 
of this specialized division 
include: 

1. Class "A" certified welders 
trained in our own school. 

2. Toolroom equipment and per- 
lel for producing dies, fix- 
s and jigs to meet contract 


4. Sound, alert management . . . 
with demonstrated capacity for 
setting up production plans on 
dissimilar parts and sub-as- 


5. Complete familiarity with Air 
Corps, Navy and other Govern- 
ment inspection requirements. 

6. War contract experience dating 
ing from July, 1940; and 43 
years' experience in fabrica- 
ting sheet metal. 

METAL PRODUCTS, INCORPORATED 
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UP goes 

the Mustang's ceiling 


T he boys who’ve been flying the 
bullet-like North American 
Mustang say it's one of the Army's 
hottest fighters. 

Time and again, though heavily 
outnumbered by the enemy, they've 

Imagine, then, what these hell-for- 
leather American fighter pilots are 
going to do when they get an even 


hotter Mustang— an even swifter 
Mustang— a Mustang they can push 
upstairs into the thin high air farther 
and faster than they ever could before. 

And that’s exactly what they’re 
going to get! 

For this superb plane is now being 
powered by the Packard-built Rolls- 
Royce engine, with a new super- 
charged surprise: British and Packard 


engineers hate found a way to sky- 
rocket the tl ustang 2 miles higher than 
its eJFectirc fighting ceiling used to be! 
Two more miles of blue sky for 

To make this possible, Packard has 
added engines for the Mustang to its 

contribution to the finest fighting Air 
Force flyers in the world! 


PACKARD 


Precision-Built Power 
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AIRCRAFT BEARINGS 


cAny T)ype..cAny Size. . <An y Sluan tity 


3or the 

ENGINEER: 

Complete, concise, authorita- 
tive data on all types of sleeve 
bearings in a handy loose 
leaf file is available FREE. 
Write for the complete set. 


0 Manufacturers of planes and aviation equipment 
have found Johnson Bronze to be an understanding 
and capable source of supply for their sleeve type 
bearings. Regardless of the kind required . . . cast 
bronze . . . powdered bronze . . . sheet bronze . . . 
bronze on steel . . . babbitt on steel, we can supply 
them to exact specifications. 

For more than thirty-five years we have specialized 
in the complete manufacture of all types of sleeve 
bearings. This vast accumulation of experience en- 
ables us to assist manufacturers to select the correct 
bearings for each application . . . the proper method 
of installing each type . . . the measures to take in 
order to gain the greatest performance. Johnson 
Sales Engineers are available at all times to assist 
you. Why not call one in today? 


JOHNSON 

— mi ibii i ii i 

620 S. MILL STREET 



BRONZE 

NEW CASTLE, PA. 
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. . developed for space saving, 
weight saving, dependability 

-in specialized 
aircraft uses 


/iooH.P. 


This Oster 1/100 H.P. motor is designed 
for continuous duty in high ambient tem- 
peratures; it operates satisfactorily in 
a 90° ambient — standing up under the 
most adverse conditions in blower ap- 
plications... Behind it stands the 15-year 
performance record of Oster motors, 
used exclusively before the present war 
as original equipment on Oster motor- 
driven appliances. These Oster appli- 
ances, Oster-powered, have long been a 
recognized leader in their field, widely 


used by the armed services and other 
departments of U. S. and foreign gov- 
ernments... Type C-2B-1 A is one of many 
Oster motors now being built to pow- 
er vital instruments and mechanisms in 
airplanes and submarines. It is ball-bear- 
ing equipped, built in an aluminum die- 
cast housing. 6, 12, 24, or 115 volts DC; 
115 volts AC . . . For satisfactory results 
that are a credit to your judgment, select 
Oster motors. Let us help you fit this or 
other Oster motors to your requirements. 


John Oster Mfg. Co. 

Department A-12 Racine, Wisconsin 
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fighters and 
alike can be a 
s trouble-maker if uncontrolled. 


nitude — for they impose ever-increasing 
resistance as these forces mount yet offer 
little hindrance to slow wheel movements 
encountered in steering. 


Houdaille Hydraulic Shimmy Dampers 
provide ideal control of the shimmying 
forces which at times are of colossal mag- 


Behind these and other Houdaille avi- 
ation devices is more than a quarter-cen- 
tury of engineering experience. 
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THE HOUDA1LLE-HERSHEY CORPORATION 

Q)\ itooU, ^yf/ic/ua/a/n 


BUFFALO ARMS CORPORATION 
Buffalo, N.Y. 

GENERAL SPRING BUMPER DIVISION 
Detroit, Mich., and Chicago, III. 
HOUDE ENGINEERING DIVISION 
Buffalo, N. Y. 

JACKSON BUMPER DIVISION 
Jackaon, Mich. 


JACKSON CRANKSHAFT DIVISION 
OF MUSKEGON MOTOR SPECIALTIES CO. 
Jackson, Mich. 

MUSKEGON MOTOR SPECIALTIES CO. 

Muskegon, Mich. 

OAKES PRODUCTS DIVISION 
North Chicago, HI., and Decatur. III. 
SKINNER COMPANY, Ltd. 

Oshawa, Ontario. Canada 
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AIRFIELD 

"GRASS BLITZER" 


The vital "GROUND CREW" for today’s huge airports 

lust as bombers and fighters are kept in fighting trim by airforce 
mechanics, today's huge airports must also be carefully tended by their "ground crews”... 
to keep them fit . . ."to keep 'em flying.” Turf cut regularly —experts advise 10 to 15 times 
a season depending upon the climate— assures the best take-off and landing conditions 
. . . because dense, thick turf: 


Keeps down dust which is a cause of too frequent 
motor tear-downs and plane parts replacement. 
1 Absorbs rainfall, preventing muddy areas and the 
danger of serious skids. 


Helps eliminate hazards of loose stone, gravel, etc., 
injuring propellers during motor revups, take-offs and 
landings. 

Assists in the control of soil erosion on these large 
treeless areas. 



nance, developed the Grass Blitzer ... a revolutionary type ot mower 
consisting of a high speed tractor pulling a 9-gang unit cutting a swath 
21.2 feet wide ... a mower that meets today's demand for speed and maxi- 
mum acreage out per day. These figures speak for themsevles: 
old type lawn or golf course gang MOWER: maximum acreage cut per 8-hour 
day . . . approximately 


w Worthington “grass butzer": average acreage cut per 8-hour day . 

. . more than three times greater cutting capacity than any o r 
m tractor and gang mower now available. 
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WORTHINGTON MOWER COMPANY 

Home Office: Stroudsburg, Pa. 




The name "IRVIN" on the harness means the chute is produced in an Irvin 
Factory with over 20 years' experience and skill in chute-making. 

Literature can be had by school or training executives for the asking. Ad- 
dress Main Oiiice. Buffalo. N. Y. 


IRVING AIR CHUTE CO., Inc. 1670 Jeflerson Ave., Ruifalo 8, N. Y. 



SERVING THE UNITED NATIONS' AIR FORCES 
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Outwitting the wolf pack 


Sworn foe of the wolf pack is the Vega Ventura bomber, known 
to the Navy as the PV-1. This new and deadly submarine weapon 
has only recently gone into active duty, but it has already proved 
itself outstanding as an effective convoy guardian. 


Helping to speed the deadly "ash cans" and torpedoes to enemy 
subs is Bendix Aviation, Ltd., Interphone Equipment which flies 
aboard the PV-1 as part of its Invisible Crew. With the life or 
death of Atlantic convoys in the balance, these radio controls must 
function with precision and reliability . . . always. Bendix Aviation, 
Ltd., North Hollywood, California. Sales Engineering Offices in St. 
Louis, Dayton and New York City. 






50,000 OF THESE FREE BOOKLETS 
ARE HELPING SPEED PRODUCTION 
Have you sent for your copy ? 

The cartoons shown here are samples 
from our tremendously popular Cleco 


THE CLEVELAND PNEUMATIC TOOL CO. 

Branch Offices in All Principal Cities 3781 East 77th St., CLEVELAND 5, OHIO 


' ATION, 


rust? 



D EOXIDINE is a time tested phosphoric 
acid metal cleaner that removes rust chem- 
ically from pits as well as from the surface and 
at the same time destroys or neutralizes rust 
producers. Deoxidine also removes oil, light 
oxides, annealing scale, etc., eliminating in 
many operations the necessity for a separate 
pickling. 

Deoxidine may be applied by dipping, spray- 
ing or brushing. There are various types of 
Deoxidine adapted to the several methods of 
application and to the cleaning of surfaces 
with varying amounts of rust and oil. 



Deoxidine which introduced the new prin- 
ciple in metal cleaning as long ago as 1916, 
is a proved material and standard practice. 
Write for Service Data Sheet. 

,W antt/aeturert ol Inhibitors & Mela 1 Vorbinn Cbemieals 

AMERICAN CHEMI^L PAINT CO. 

AMBLER JjULLdJJ^ PENNA. 

Mote: Veit Coast Plants may address inquiries and orders for prompt 
delivery to, Leon Find, Ltd., 7 28 East 59tb St., Los Angeles, Calif. 


American Chemical Paint Company. Ambler, Pa. 

Please send me general Technical Service Data Sheets on 
□ Deoxidine 
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"The Boss is 20 Years younger 

since we 

cut our assembly time in half 
with AMERICAN PHILLIPS SCREWS!’’ 


AMERICAN SCREW COMPANY 


J 
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The WEEMS SYSTEM of Navigation 
Shows the Shortest Route to Tokio 



T HE Weems System of Navigation as taught at Annapolis 
and in flying schools at San Diego, Los Angeles, San 
Francisco, New Orleans, Miami and elsewhere was devised by 
Comdr. P. V. H. Weems, U.S.N., formerly a teacher of naviga- 
tion at the Naval Academy and later a research officer for the 
Navy Department, and it is very highly accredited. 

Star Altitude Curves, by Comdr. Weems, is believed to em- 
body the quickest, easiest solution for position by stars. It is 
the basic principle of the astrograph, developed by the R.A.F. 
and adopted by the U. S. Air Corps and the U. S. Navy. The 
very first edition of his Air Navigation was awarded a Gold 
Medal by the French Aero Club. 

DEMAND FOR NAVIGATORS 
EVEN IN THE GROUND FORCES 




OBSERVOSCOPE. a 


Even in the ground forces of every branch of the service 
there is a demand for trained navigators. The log of every plane 
on every flight has to be recorded and training in navigation is 
necessary. The job is tremendous and carries a Technician's 
or Warrant Officer's rating. 

A diploma from the Weems School of Navigation will be 
invaluable to every air-minded recruit. The school offers a com- 
plete course by correspondence, so simplified that a knowledge 
of trigonometry or higher mathematics is not necessary. The 
cost is small. Write for information today. 

Be Prepared! Know Your Navigation! Get a Head Start! 


WEEMS SYSTEM OF NAVIGATION 

ANNAPOLIS, MARYLAND 
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We are specialists in the quantity production 
of Chrome-Moly and carbon steel assemblies 
calling for upsetting, forming, swaging, forg- 
ing, welding, heat treating and machining. 

AMERICAN METAL PRODUCTS COMPANY, 5959 LINSDALE AVE., DETROIT, MICH. 


American Metal Products 
Company 


Manufacturers of Welded Steel Tube, Tubular Parts 
and Assemblies for the Aircraft Industry 
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Have you ever been out of a job? 



I F you have ever been out of a job, and if you 
had a wife, children and slender resources at 
the time, then the fattest paycheck will never 
quite obscure the memory of the days and nights 
you lived with fear. 

Some of that fear lingers in every man’s mind, 
for all have suffered in some degree. 

► That’S why you hear the words "postwar 
planning” so often. Americans are determined 
that, one way or another, they are going to keep 
our thousands of factories going after the war, so 
that there will never again be a vast army of un- 
employed. 

As usual, in a democracy, there are two en- 
tirely different ideas as to how to make 56 million 
jobs grow after the war, where only 46 million 
existed before. 

Both kinds of people, who hold these different 
ideas, sincerely want to make the postwar world a 
better place for you to live in. They have com- 
plicated arguments, backed by lots of figures. 

But when you trim all the arguments and 
figures down, you find that one side believes in 
DIVIDING jobs to make them go round, and the 
other side believes in MULTIPLYING jobs so 
there will be greater opportunity for all. 

We believe in the MULTIPLYING plan for 
making postwar jobs and ask you to believe in 

Look back over our history. What made us 
great? Was it rich soil? Africa’s is as rich. Was it 
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Have you ever been out of a job ? (corn’d) 


natural resources? China has them in abundance. 

NO, the greatness and the good living of 
America is the direct product of her genius for 
doing more work in less time. 

Invention is the source of improvement, and 
improvement is the multiplier of jobs . . . when 
products are improved in service or style, or low- 
ered in price, new customers are attracted and 
new jobs created. 

That’s why it is true that good living has its 
source in industrial progress. 

When industrial progress is interrupted, we 
have a depression, and there is less good living. 

When (through courageous investment in new 
and better products) industrial progress is resumed, 
we go on to even higher levels of good living. 

► If every able-bodied person in America is to 
have a job, then we must all understand the things 
that make good living possible, and we must all 
help improve the methods that have given so much 
good living to so many people already. 

For businessmen, that means a constant search 
for improved methods and machines, a regular 
year-after-year investment in industrial progress. 
This means avoidance of such things as specula- 
tion in inventories that tend to create booms and 
depressions rather than consistent progress. 

For every citizen, it means a constant search 
for the best ways and means to prevent and cure 
depressions. 

Businessmen, alone, cannot prevent bad times. 
It’s a job for every citizen. Every American can 
help just by knowing that good living comes from 
doing more work in less time. If you, and all other 
Americans, swing on to that fact, the laws that 
control our rate of industrial progress will be 
better designed to keep the improvement engine 
running. 

That’s where government really can be helpful 
in postwar planning. 

It can encourage the "take a chance” spirit 
that is the basi$ of all progress. And it can improve 
the measures which prevent and cure depression. 


At present, our laws are not framed to encourage 
investment in new and better methods. 

Many local, state and national taxes work out 
in favor of keeping an old machine, instead of 
buying a new one. 

► There are tens of thousands of machines in the 
country that are over 20 years old. Even our shiny 
new war equipment is living 3 years in one, and 
will be old when the war is over. 

Every machine should be regarded as obsolete 
as soon as it is installed and work started on a 
better one. In the long run, that is the best way to 
multiply jobs and create better living. Our laws 
should encourage the process, not discourage it. 

New machines can only be bought with the 
profits created by old machines. The money that 
is laid aside by industry to develop and buy new 
machines is called "Seed Money.” If laws take 
away too much of the Seed Money of business, 
that will prove disastrous. High taxes must be 
paid, but they should not destroy Seed Money, 
which is the only source of improvement. 

That’s why it’s so important for everyone, no 
matter what his walk in life, to know this funda- 
mental fact: 

“Industrial Progress 
is the Source of all Good Living 


THE McGRAW-HILL NETWORK 
OF INDUSTRIAL COMMUNICATION 



McGRAW-HILL BOOKS 



This advertisement is available in handy booklet form. (.Less than 100 
copies free. Larger quantities, S1.00 per 100; 1 10.00 per 1000.) 


McGRAW-HILL 

PUBLISHING COMPANY, INC. i : ; BOOK COMPANY, INC. 

330 WEST 42ND STREET, NEW YORK (18), N. Y. 

THE McGRAW-HILL NETWORK OF INDUSTRIAL COMMUNICATION: 

Construction Method, • Electrical Contraction • Electrical Merchandising . Electrical West • Electrical World • Electronic, ■ Engineering & Mining Journal • 
E. & M. J. Metal and Mineral Market, . Engineering News-Itccord • Factory Management] A Maintenance . Food]Jndu,trie, • Mill Supplies ■ Power a 
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. CLEVELAND, OHIO Recourse: According to Webster, “a going to for aid or protection" 


THE LINCOLN ELECTRIC COMPANY 
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its man-made from metal and no big- 

I ger than a thimble, but it’s helping 
to make our fighter planes more deadly 
. . . our air transports safer. 

On stratosphere flights this tiny mech- 
anism is the vital part of the Airco reg- 
ulator which automatically controls the 
flow of life-sustaining oxygen. As flight 
altitude increases, it instantly increases 
the oxygen ratio. 
1 Like the super- 



charger, it has helped to push up the 
effective ceiling at which our war planes 
may operate. 

This high altitude oxygen regulator 
is just one of many Airco products which 
link Air Reduction with the aviation in- 
dustry. For example, Airco regulators 
control air or gas pressures in landing 
gear and in hydraulic systems ... Airco 
and Wilson electric welding equipment 
speed construction of sturdy jigs and 


fixtures in airplane plants... Airco gas 
welding and cutting torches play a 
leading role in the manufacture of nu- 
merous aircraft parts. 

Through these products, and through 
its research and Field Engineering Ser- 
vice, Air Reduction is helping to facilitate 
aircraft operation, production, and 
maintenance. For detailed information 
or technical aid, write your nearest Air 
Reduction office. 


★ BUY UNITED STATES WAR BONDS 


Air Reduction 

General Offices: 60 east 42nd street, new york n, n. y. 

In Texas: MAGNOLIA AIRCO GAS PRODUCTS CO. • General Offices: HOUSTON, TEXAS 
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America’s airplane makers talk with deeds, not words. 
The production miracles of last year are the reason for 
our air superiority today. Their workers always do their 
best — and their best is getting better. 

One big reason for this is the hundreds of Mult-Au- 
Matics now at work on America's airplane engines. On 
many jobs they have more than tripled production, while 
freeing precious manpower and floor space for other work. 


JVJ5T 


Two Bullard Type "D" Mult-Au-Malics machining airplane 
engine cylinder sleeves for a famous Eastern manufacturer. 
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For a View of Essential Applications of 
ACADIA SYNTHETIC PRODUCTS 


• The unique Acadia combination — wide engineering experi- 
ence and modern manufacturing facilities for the processing 
of synthetic rubber products— is playing a vital part in the 
mass output of modern fighting aircraft. The many applica- 
tions to which standard and special types and shapes of 
Acadia Synthetic products may be put, suggest that you 
let Acadia engineers give you the whole story. Put their 
extensive background — and our facilities for production to 
closest specifications— to work for you. Write us today. 

ACADIA SYNTHETIC PRODUCTS DIVISION • WESTERN FELT WORKS 
4035-4117 Ogden Avenue, CHICAGO 23, ILLINOIS 


MOLDED PARTS 
EXTRUSIONS 
PACKINGS 
DIAPHRAGMS 
GROMMETS 
GASKETS 
BUSHINGS 
CHAFING STRIPS 
SHEETS 





BRAKE PRESSURE UNITS 
for Hydraulic Systems 


Developed by Scott engineers to surmount cer- 
tain disadvantages of light aircraft hydraulic 
brake systems, the improved Scott "B-711” 
Brake Pressure Unit brings unusual efficiency 
and dependability to braking operations. Quick 
response and positive action is assured at all 
times due to their special pressure-tight con- 
struction. Scott Pressure cylinders are designed 
for expander and other types of hydraulic 
brakes. Readily installed, and located with ped- 
als in conventional relationship to the rudder 
pedal. These units are simple in design, durably 
built, light in weight (only 21 ounces). Each 
unit is exactingly tested. Economically priced. 
Write for illustrated folder. . , 


We quote from a recent, unsolicited letter written by 
i\Ir. II. B. Barrett, President of Barrett Equipment 
Company : 

“I thought I knew something about cleaning oily 
floors, but I’ll admit that you showed me something 
that discredited my twenty-five years’ experience with 
this problem. 

“The remarkable action of SPEEDI-DRI is such that 
I predict it will eliminate other types of floor cleaners 
for oily floors as soon as it becomes sufficiently well- 
known. 

“We shall l>e glad to have you use this letter to per- 
suade those ‘Doubting Thomases’ who are always 
skeptical of a product that is new to them. 

“I assure you that your success with this product 
should be remarkable.” 


A PREDICTION ABOUT 

SPEEDI-DRI 

OIL AND GREASE ABSORBENT 

by 

H. B. Barrett, President 

BARRETT EQUIPMENT CO. 
ST. LOUIS, MO. 




AIR CARGO 







When Industry Reconverts to Peace, Standard Conveyors 
Will Be Increasingly Important Production Tools . . . 


' J^'ODAY we outstrip the world in military 
aircraft manufacture. Tomorrow fleets of 
American -built passenger and freight air 
liners will be cruising the airways being ex- 
plored and established now. 

The American genius for mass production — 
with precision and speed — will carry on our 
war-won supremacy in all production. 

Right now Standard Conveyors are helping 
industry to maintain peak production; con- 
veying equipment will have an increasing- 
ly important place in mass production of 
tomorrow. 


Plans for the future anticipate the needs of 
the aircraft and other progressive industries 
in the peacetime to come. 

Write for bulletin A-10 


STANDARD CONVEYOR COMPANY 

General Olfices: NORTH ST. PAUl, MINN. 

Safes and Service In All Principal Cities 
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Oil pumps 
Fuel pumps 
Carburetors 
Pistons 
Magnetos 
Superchargers 
Typewriters 
Spare parts 

and other products that 
require protection against 
rust and corrosion 


Here s me logical answer 10 me iieeu iui a tasiei ami unu r incmoo 
of scaling moisture-proof hags made of Pliofilm or other heat- 
sealing materials. 

As the diagram shows, the machine is simply rolled under the 
standard gravity conveyor. Jacks lift it off the casters when in 
operating position. As the bags containing parts are moved along 
the conveyor, the top edge of each hag is fed through the sealing 
rollers. 

The head on which the sealing unit is mounted is quickly ad- 
justable for various heights. Overhang of head allows sealing 
rollers to he centered over packages up to 30" maximum width. 
There is no limit to length of seal. 

Perfect temperature control assures a strong seal without danger 
of overheating as in hand methods. Direction of rolls may he ro- 
ll rite/or /o/r/er givinti complete information 

PACKAGE MACHINERY COMPANY 

Springfield 7. Massachusetts 


PACKAGE MACHINERY COMPANY 

Over a Quarter Billion Packages per day are wrapped on our Machines 
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The average training plane could to- 
day outspeed and outfly the fastest fighters 
of World War I . . . but don't sell those 
early aircraft short. The equipment in them 
was the finest then available, including Exide 
Batteries developed for aviation needs with 
all the skill and precision of the time. 

Today, Exide Batteries are again teamed 
up with the mighty bombers and fighters 
now flying in every theatre of war. Years of 
research, in the field and in the laboratory, 
plus the work of plane designers, manu- 
facturers, and the Engineering Divisions of 
the Armed Forces, have resulted in these 
rugged new Exides. You'll find them in most 
of America's leading planes. Ask the boys 
in the ground crews. They know. 


Ext6e 

AIRCRAFT 

BATTERIES 

lu r uiwmu f 



With 1075 former Exide workers now serv- 
ing in the Armed Forces, it's only natural 
that we hear a lot about the things our bat- 
teries are doing. A recent letter from an old 
employee says this about Exide Batteries : 


"I enjoy news from die plant very much, as it feels good to 
know what is going on concerning the workers whom I 
enjoyed working with. I received my silver wings and got 
my Staff Sgt. rating last February. I'm assigned to a B-17 
outfit. All the B-17's (pride of the air force) ate equipped 
with Exide Batteries. My duty is radio operator and gunner 
on the plane, and will they gee hell when I get over there ! 
Congratulations to Exide on the progress shown in pro- 
duction of vitally needed batteries. Keep up the fine work, 
'Keep 'em rolling' and we'll 'keep 'em flying'. " 


THE ELECTRIC STORAGE BATTERY COMPANY. Philadelphia • Exide Batteries of Canada, Limited. Toronto 

BACK THE ATTACK-WITH WAR BONDS 



ATKINS 


Bringing the Experience of 
86 Years to Bear on the Heat 
Treating and Fabricating of. 

ARMOR PLATE 


ATKINS 

Originators of the 

Qu>Ue<S.-Qltip. 

System of Metal Cutting: 
Metal Milling Saws 
Segmental Cold Saws 
Powersaw Blades 


It is common knowledge now that when America’s 
fighters go into action, they do so with superior protection 
from enemy shot and shell. Atkins takes understandable 
pride in the fact that its extensive background in the heat 
treatment and fabrication of metals was found valuable in 
the production of light armor plate for the Armed Services. 
Atkins capacity to supply this vital armament material is 
available to manufacturers of war equipment. 

Write us for further information. 


V 


E. C. ATKINS AND COMPANY * 444 So. Illinois street • Indianapolis, Indiana 
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Packing by Method II, in which Davison pio- 
neered, makes scenes like the above possible. 
Complete engines arrive at the battle front free of 
rust and free of slushing compounds, ready for 
immediate use without the waste of time in de- 
slushing oils and grease. 

Davison Protek-Sorb Silica Gel insures against 
rust and corrosion because it removes the cause 
— moisture vapor. The engine or spare parts from 
the time they leave the factory until they reach 


their destination are scaled in an atmosphere 
where rust and corrosion are impossible . . . 
because Davison’s Protek-Sorb has removed all 
the moisture vapor from the packages. 

Davison science and research have seen the job 
through. The task is not finished when the engine 
or part leaves the factory; it must be preserved 
right up to the place where it is needed. 

Davison Protek-Sorb Silica Gel is today success- 
fully used to package 


Complete Engine* 

Crank and propeller shafts 30 caliber machine guns 

Carburetors, pumps, magnetos Bomb sights 

Engine Superchargers Tanks 

Propeller parts _ Directors 

Governors and Aiicraft Instruments Fire Control Assemblies 



C[H E M I C A L CORPORATION 

BALTIMORE 3, MARYLAND 
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INDISPENSABLE ALLIES 
IN TIRE CONSERVATION 

Under-inflettion is the greatest single 
saboteur of tires! You can control it. 
How? 1. Use a Schrader gauge to 
tell proper air pressure. 2. Maintain 

rarer and by seeing that Schrader caps 
are on every valve. For, it's the CAP 
that guarantees an air-tight valve. 3. 
Check again with the air gauge from 
time to time to see that proper pres- 
sure is maintained. 4. Then if extra 



A Hint From a Diver’s 
Helmet to 

THE 

ujDUsnet 


During the past 75 years Schrader 
has made thousands of Diver's Hel- 
mets — with safety valves, regulating 
and control valves. Accurate? Reli- 
able? Where human life is at stake 
nothing must fail! Schrader devices 
control the air. 

DEPENDABLE 

No! Schrader products will not fail. 
In the aviation industry Schrader 
valves, cores, caps and gauges are 
playinga vital role in tires and shock 
struts. Other Schrader valves used 
in life rafts, life vests, barrage bal- 
loons, oxygen equipment and in 


other impottant products also play 
their part in helping win the war! 
You can rely on Schrader products. 
You can specify them with com- 
plete confidence. 

IN MANUFACTURING PROCESSES 
To speed production, to increase 
safety and to decrease costs — com- 
pressed air is being used more than 
ever before for machine control, 
safety control and ejection methods! 
Investigate the advantages of com- 
pressed air and the Schrader devices 
available to put it to its most efli- 


SCHRADER PRODUCTS HELP SAVE RUBBER 
Replaceable Tire Valves • Cores • Caps ■ Convertible Valves ■ Air Chuela • Repair Tools 
Pencil Type Gauges ■ Service Gauges • Blow Guns and Nozzles • Airline or Hose Couplers 


A. SCHRADER'S *SON, Division of Soovill Manufacturing Company, Incorporated, BROOKLYN, NEW YORK 
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when required. High, uniform accuracy. Close attention is paid to every detail 
of the work as specified. 

Although our Screw Machine Products Department is busy in the extreme with 

that you send us your orders or requests for estimates now, so that we may 
schedule them for as early delivery as possible. 


Q r n I# SPRINGS 

r lj n and SCREW MACHINE PRODUCTS 

| | | The Peck Spring Company 30 Summit! St., Plainville, Conn., U.S.A. 


dcCHMte SURFACE PLATES 
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TORRINGTQN NEEDLE BEARINGS 




it office for prices arid delivery dates on complete 
. Send specifications and production schedules. 
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WHEREVER PLANES ARE BUILT OR FLY/NO- 




'<Vs. 



YOU’LL 


THE JOB 


Metal parts are turning . . . surfaces are being ground or honed . . . 
threads are being cut or holes tapped . . . engines are being tested 
. . . another plane is being bom! In many plants these operations 
are taking place by the thousands every day. And, in many of 
these. Bowser systems for cutting oils, for tapping, grinding, honing, 
broaching and other oils are being stored safely, handled conven- 
iently, measured accurately, and filtered and sterilized thoroughly 
to speed production — save man hours . . . reduce scrap ... to do 
better work . . . and to get planes out FASTER! 

And. once these "winged fighters" take to the air. Bowser, the 
pioneer builder of Re-fueling and De-fueling equipment is on the 
job to "keep 'em" flying with clean, dry, safe fuel. In addition to 
all this . . . Bowser's modern plants are also busy in producing 
precision parts to help build planes and to keep them "Firing". 
If you use liquids in your operations, call Bowser, pioneer makers 
of equipment for Storing . . . Filtering . . . Metering . . . Dispensing 
. . . Distilling . . . Lubricating. 

S. F. BOWSER & CO., INC. 

FORT WAYNE. INDIANA 


LIQUID CONTROL SPECIALISTS SINCE 1885 


HYDRAULIC GUN TURRET CONTROL VALVES 


AERO-HYDRAULICS, INC. 



• Smoothness of control 

• East of adjustment 

• A definite "feel” 

X hese qualities as found in the Clarke 
Aero-Hydraulic Gun Turret Control Valve 
account for the effective fire power ob- 
tained in turrets using the Clarke Valve. 


lesign of the valve is such that it affords maximum flexi- 
as to mounting position, length of column and style 


This flexibility of design makes the valve susceptible to fitting 
a wide variety of turret installations. 


478 


AVIATION, October, 1P43 



HE Stainless Steel this man is 
month . . . part of a gun, ; 


vorking on today may be in Italy, Germany 
tank or a plane. 


The Man With The Wheel knows that every piece of Stainless Steel that leaves 
his hands muse meet gruelling tests on battlefronts and production lines. Trained in 
exacting apprenticeship and seasoned through experience, this workman knows that 
his skill, thoroughness and care are helping to defeat the enemy, to shorten the war 
and to save American lives. 

The products of this wheel are giving dependable service in every sector of this 
global war. Rustless, largest producer of Stainless Steel, is helping to make American 
fighting weapons count where they will mean the most. Our laboratories are con- 
stantly developing and testing Stainless Steels to meet new and exacting requirements. 

War has telescoped time, crowded work that formerly took years into a brief 
span of months. We are sparing neither time nor effort to produce precision Stainless 
Steel to help America with her Number One Job — Winning the War. 

RUSTLESS 

IRON AND STEEL CORPORATION 
BALTIMORE, MARYLAND 
PiaeLeteLttp STAINLESS STEEL S*cLu^UveLtf 



BACK THE ATTACK 
WITH WAR BONDS 
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BOXCARS RUSH 
AM AIRPLANE FILTERS 


TO OUR FIGHTING FRONTS... 


AAF airplane engine filters are but one of hundreds of neces- 
sary items ranging from medical supplies to thread and 
needles — that get the call when a flying "boxcar" is loaded 
with critical freight for United Nations forces. 

Fighters and bombers operating from dust choked front line air 
fields must be filter equipped if air superiority is to be main- 
tained — for engine filters not only keep 'em flying 10 times as 
long — but maintain maximum performance as well. 

These important filter units are but one of a complete line of 
air filtration and dust control equipment designated by Uncle 
Sam as vital to the war effort. Write for descriptive bulletins 
and engineering data. 

* BUY BONDS FOR VICTORY ■* 








This Series No. 3 Niagara Power 
Squaring Shear is typical of the 
many sizes and capacities which 
are resulting in more production 
per hour. The Niagara line of shears 
is the most complete in the industry 
and offers the most economical 
answer to shearing requirements up 
to 20 feet. Niagara Machine & 
Tool Works, Buffalo II, N. Y. Dis- 
trict Offices: Detroit, Cleveland, 
New York. 

★ 

Shear knives available for cutting 
alloy and special steels. Let us know 
what you desire to cut. Prompt 
delivery on spare knives for Niagara 
Squaring Shears. Also factory re- 
grinding service by the same skilled 
men who grind new Niagara knives. 

BUY UNITED STATES 
WAR BONDS AND STAMPS 
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CONCRETE AIRPORT RUNWAYS 


Safe for planes with wheel loads 
greater than wheel loads of biggest 
steam locomotives 


Heavy wheel loads test the stamina of airport 
runways or railway roadbeds. And the wheel 
load imposed by the large modem bombers 
and transports is even greater than the wheel 
load of the largest steam locomotives. 

For heavy duty airport runways whose use 
is expected to extend into the postwar period, 
safety, economic and engineering facts point 
to concrete. 

The first cost of adequately designed concrete 
runways for heavy duty wartime or peacetime 
service is usually less than that of any other 
pavement of equal load-carrying capacity. 


Engineering design data for wheel loads up 
to and beyond 150,000 lb. show how to build 
concrete runways of unquestioned stamina 
without wasteful overdesign or danger of 
early failure under heavy traffic. 

Our experienced engineers are ready to assist 
in the design of concrete war or postwar air- 
port pavements. 

PORTLAND CEMENT ASSOCIATION 

Dept. A 10-41, 33 W. Grand Ave., Chicago 10, Illinois 

A national organization to improve and extend the uses of concrete 

Buy more war bonds 




B OMBING and strafing at tree- 
top level — at speeds approach- 
ing S00 m.p.h. — this hell-raising 
fighter gave the Nazis the surprise of 
their lives when it first appeared on 
the battle scene. 

Because it flies so low and so fast 
that the human ear can hear it only 
when it is overhead, only the luckiest 
shot can bring it down. But, unless 
the plane controls act instantly to 
synchronize with the pilot’s light- 
ning-quick reflexes, the dangers of a 
crack-up are great. 

It is this kind of instant-acting, 


dependable control that is assured by 
American Tiger Brand Aircraft Con- 
trol Cables. Their in-built qualities 
of high strength and high fatigue re- 
sistance make possible the sensitive, 
' unfailing response indispensable for 
all precision flying and rapid maneu- 
vering. 

In these Control Cables arc ideally 
combined light weight, minimum 
stretch, high resistance to abrasive 
wear and superior flexibility. All are 
of Excellay Preformed construction 
to insure flawless performance — un- 
der every condition of service. 


AMERICAN Tiger Brand CONTROL CABLES 


AMERICAN STEEL & WIRE COMPANY 
COLUMBIA STEEL COMPANY 


UNITED STATES STEEL 
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DE -BURRING 


Do Your 


BRIGHTBOY INDUSTRIAL DIVISION 
Weldon Roberts Rubber Co. 
Newark, N. J. 

STICKS 


WHEELS 


RODS 


TABLETS 


3 TEXTURES: 

BRIGHTBOY STANDARD 

for all-around metal finishing 

BRIGHTBOY FINE-TEX 

for lighter work— for fine polishing 

BRIGHTBOY TUFF-TEX 

lor harder metals 


With 1943 Methods and Materials! 


'P/urpeitikntC- 

Caster-equipped, rigid propeller- 
holder with ample closed storage 
compartments for attachments. 
Carries 2 props. 


Here is one of the cases where all in one debur- 
riug, finishing and polishing jobs have been 
accomplished in a single operation by Bright- 


Time and work savings plus a smooth, precision 
finish which frequently serves as a final polish 
are achieved through Brightbov’s original com- 
position — resilient rubber impregnated through- 
out with abrasive. 


Try Brightboy. Time the operation, compare 
The results. Write us if your dealer cannot 
supply you with Brightboy METHODS AND 
APPLICATIONS DATA, prices, catalogs. Our 
field men arc at your service. 
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For Easy Fabrication 



use 

WILMINGTON FIBRE 



T-lOlt easy fabrication, for superii 
sulating and maintenance quf 
WILMINGTON VULCANIZED P 
is one of the most versatile mai 
known to industry. And it is as relia 


it is v, 


atile. 


WILMINGTON insulates against current, 
heat, noise, shock, vibration. It machines 
easily. It is light, tough, dense. It does not 
splinter. Its dielectric strength is high. It 
improves with age. It is not affected by oils. 


For these and a variety of other reasons 
WILMINGTON VULCANIZED FIBRE 
is winning new friends daily among avia- 
tion engineers and maintenance men. 


WILMINGTON FIBRE SPECIALTY COMPANY 
Genuine Vulcanized Fibre Since 1904 
New Castle Delaware 


OFF TO A 
GOOD START 



EUREKA 

PRECISION. ..IN WAR N 3jjpSpy AS IN PEACE 



. . . Western Automatic produces aircraft 
parts of the utmost precision 
on a quantity basis 

M ATURE skill and the finest precision 
machines, and lots of both, enable 
Western Auto 
craft makers tc 
tion schedules 
safe perfectior 

steel parts as if there were n 
close tolerances, flawless s 
scrupulous exactness tc 
ties you may be looking for. Single parts o 
complete assemblies — vast modem screw 
machine facilities, including secondary 
operations, heat-treating, grinding. Write for 
illustrated folder. 


:s to meet their enormous produc- 
,les on time -and with the same 

astf "there were no time hnht . 

•less surface finishes, 
o specifications, quali- 
lg for. Single parts or 



Aircraft Products Division 


Western Automatic 

Machine Screw Company 


on v. 

matic\ 

mpany^ 


d Assemblies Since 1873 
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air — are frequently cleaned with Fuller Brush 
Company's Cannon and Gun brushes. This is a 
job for a sturdy brush wire that can take it, again 
and again. That's why Fuller specifies Callite 
brush wire for this important_jjj^^application. 
Brushes of Callite wire are used in 
cleaning aircraft parts, too. 


Callite fine wires— for brushes, bonding jumpers, 
springs, control cables or sieves are always 
dependable, easy to handle, long- 

wearing and uniform. Drawn to the exact speci- 
fications of the user, accurate in size, temper, 
tolerance and finish. Practical metallurgical or 
engineering help when you need it. . T ._, _ 


Call Callite Tungsten Corporation. 545 Thirty- 
ninth Street, Union City, N. J. Branches: Chicago, 
Cleveland. Cable "Callites." ife 



^1 


CALLITE WIRES 
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"LANDINGS” TO ORDER 

... by the thousands! 




A This OLEO STRUT never 

saw service on a plane . . . 
b u t, mounted in Linear's re- 
tr iimmmr search laboratories, it pro- 

vides an accelerated method 
of testing packings under severe operating condi- 
tions. The stresses and strains applied to the strut 
by powerful hydraulic actuating cylinders are far 
greater than those ordinarily produced by the jolts 
of actual landing and taxiing . . . give packings more 
punishment! 

This is but one example of the thoroughness with 
which Linear successfully tackled the job of develop- 
ing improved hydraulic packings . . . capable of 
functioning dependably in temperatures from 65° 
below Zero to 200° above ... to meet the demands 
of Army, Navy and aircraft engineers. It is an ex- 
ample, too, of how we will gladly cooperate with 
you, if you are a manufacturer or designer of equip- 
nt involving hydraulic packings. 


LINEAR PACKING & RUBBER COMPANY 

State Road & Levick Street 
TACONY, PHILADELPHIA 35, PENNA. 



PAR PACKINGS 









The book 
you've asked for! 

covering: 

aircraft electrical engineering 


1414 Ul. BRITimORE ST., BRITM10RE, mD. 


toe/ay 
tomorrow 


Through two wars and for almost half a century. 
The Alexander Milburn Company has been 
serving Government and Industry. Milburn Equip- 
ment may be relied upon for superior, dependable 
service under stress of the most adverse conditions- 
Write for Catalog. 


FITZGERALD 

gaskets 

FOR AIRCRAFT ENGINES 

GASKET CRAFTSMEN FOR 37 YEARS 
Write tor information 

THE FITZGERALD MANUFACTURING COMPANY 

TORRINGTON, CONN. 


FITZGERALD 

GASKETS 




Now, ONE model hydraulic Wing Jack, versa- 
tile enough to adapt itself to wide variations in 
aircraft dimensions instead of a different Jack 
for every different ship. 

It’s the Malabar 'V-H — with 2 sets of quick- 
adapter extension tripod legs that provide in- 
stant increases of 18 inches and 36 inches in 
minimum vertical heights. 

SsSSEs 

AVIATION dfe 8 JACKS 

Never Slip A' Never foil 


BUY MORE BONDS TO SHORTEN THE WAR 
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CANVAS 

PRODUCTS 



(\ane^°» e \ ‘V 

<%V ^ m««S»vcov £ » s 

V /5 ^^Ay/W. 

** Co d>pVt<W er> 


WATERHOUSE COMPANY 

WEBSTER, MASS. 


U>V> < *>'“*' MECHANICS' SHElTtft 





Wrought Washer Meg. Co. 



MERZ 

Specially Designed Gages and 
Tools May Cut Production Time 

in HALF 


* * * Imagination, creative genius and practical 
experience combine to make MERZ special gages, 
tools and fixtures an investment that pays dividends 
in increased production and lower manufacturing 

Designed by our staff of seasoned engineers and 
manufactured to specified tolerances, they repre- 
sent the highest skill and craftsmanship. 

Our facilities and equipment are equal to the 
finest, and we are prepared to carry out a complete 


production tooling job, or the manufacture of a 
single gage, tool or fixture, as required. 

A complete line of standard, plain and threaded, 
plug and ring gages carried in stock for prompt 
shipment. Write for literature describing the Merz 
"4 Spheres of Service to American Industry.” 




INDIANAPOLIS 7, INDIANA 


MOVING? 

Redeeming your copy of Aviation from your 
old post office costs money . . . and it's a 
nuisance. 

A copy of Aviation stranded where you used 
to live is no help to you on your job to-day. 
And the copy that's delayed is always the one 
you particularly want. 

So, if you're going to change your address 
make sure Aviation comes to you on time. Just 
fill out the coupon and forward it to us. 

CIRCULATION DEPARTMENT 
AVIATION 

330 W. 42nd St., New York 18, N. Y. 

PLEASE CHANGE MY ADDRESS 









A new, quicker, more reliable method for 
sealing all sizes of tubing. Made to engi- 
neered patterns with fiber disc and special 
quality adhesive. Easy and quick to apply. 
Can be removed in an instant, no residue. 
Write jor samples and price lists of 
Arno Tube Seats and Industrial Tapes 

ARNO ADHESIVE TAPES, Inc. 

MICHIGAN CITY, INDIANA 



Small 


FRACTIONAL 

HORSEPOWER 

Specializing in following types 

SHADED POLE 
AC— DC 
DC 

and 

LOW VOLTAGE 

1/500 HP to 1/12 HP 

SIGNAL ELECTRIC MFG. CO. 


MENOMINEE. MICHIGAN 
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“THE WAR’S WON- 
SO LET’S EASE UP” 


When you corner a snake . . . you don't 
strike softly because you've got him. When 
you dig out a skunk . . . you don't sit down 
beside him and rest. When you've won 
Kiska and Munda and Africa and Sicily and 
Kharkov . . . you don't ease up on the job 
of winning the war. Or do you? A little 
careless? Absent a little more? Late to work 
a little more often? Remember: we can win 



HARTZELL 


PROPELLER CO. 

PIQUA, OHIO, U. S. A. 


PRODUCE 


Simultaneous 

with . . .BURDETT ELECTROLIC 
OPEN-CELL PROCESS 

The only industrial process designed to pro- 
duce both oxygen and hydrogen at the same 
time. The Burdett Electrolytic Cell operates 
in an open steel tank oi electrolyte. This de- 
sign feature makes the Burdett Cell the saf- 
est equipment available — gases cannot accu- 
mulate to cause explosion hazard. Burdett 
cells have been proved to be particularly de- 
sirable where uncontaminated gases are oi 
advantage — producing oxygen approxi- 
Rcquest mately 99.7% pure and hydrogen 99.85% 
complete pure. Efficient — Safe — Economical! 

" ° 24 N. LOOMIS ST., CHICAGO 7, ILLINOIS 



ITS SUBSTANTIAL 



WARD LEONARD ELECTRIC CO., 57 Sooth St.. Mount Vernon. N. Y. 


\ ~ 



r Joseph Weidenhoff, Inc. • Chicago, 11L, U.S.1L 
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AS YOU NEVER DROVE BEFORE! 


Many a soldier owes his life to a com- 
mander who drove him to the utmost 
in battle — never let him eh, eke, , for a 
single fatal instant! And after the war, 
many a worker will owe his economic 
safety to a leader who drove him 
continuously for higher Pay-Roll 
allotments for the purchase of War 

Despite higher taxes and prices, the 
average worker still has more money 
than ever before — particularly on the 
basis of the family income. With others 
in the family earning, too, just let the 
worker 'figure it out for himself, and 
he usually will realize that now he can 


put more into War Bonds than he has 
been doing. 

That's why the Treasury Department 
has set new quotas for the current Pay- 
Roll Allotment Drive— quotas running 
about SO 1 ]* above former figures. These 
quotas are designed to reach the new 
money that's coming into the family 
income. Coming from millions of new 
workers . . . from women who never 
worked before . . . from millions who 
never before earned anything like what 
they are getting today! 

The current War Bond effort is built 
around the family unit, and the Treas- 
ury Department now urges vou to or- 



ganize your War Bond thinking — and 
your War Bond selling — on the basis of 
your employees' family incomes. For 
details, get in touch with your local 
WarFinanceCommittee which will sup- 
ply you with all necessary material for 
the propetpresentation of the new plan 
to your workers through your labor- 
management committees. 

Today about 30,000,000 wage earn- 
ers, in 175,000 plants, are buying Wat 
Bonds at the rate of nearly half a bil- 
lion dollars a month. Great as this 

day! Get this new family income plan 


This Space Is a Contribution to America’s 
All-Out War Effort By 

AVIATION 
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’] QUALITY HATING ... 1 

1 MIRRORS 1 

5 inch iliameler 

J Plain glass or Ground 1 

Diminishing 

If there is anything yon want— 

or something you don't went that other reeders 
of this paper can supply— or use — advertise it in 

Aviation's Market Place 

AVIATION "CLASSIFIED" 



"ampion generators 

Engine and Wind Driven T,pes '°" ,M 

C H AMPI O N AVI ATION P RODU CTS 



Where To Buy 


STAINLESS STEEL FLUX 

0S Allen ALLSOL Stainless 

Jff? Steel Flux has become a 

standard in Aircraft as in 
other industries. Takes the 
place of welding wherever 

L. B. ALLEN CO., INC. 

6753 Bryn Mowr Ave..Chicago 


A 






Good 

Habit . . . 

This “I There to Bur ” Sec- 
tion supplements other ad- 
vertising in this magazine. . . 
It's a good habit to check 
this page — every issue. 


ROWE INDUSTRIES. INC. 




^^DWKRAFTf,^ 




GUANINE - 


TITANINE INC. UNION, N. J. 



For Pantographic Marking 
ENGRAVING, 

ACID ETCHING, 
ELECTRIC ETCHING 
This machine does all three 

A COMPACT precision bonch-typo pan- 

I or-" - 


• w rife tor Literature 

H. P. PREIS ENGRAVING MACHINE CO. 



AVIATION'S MARKET PLACE 



kLRO TRAOfc 

“ COMPANY ** 

Roosevelt Field, L. I. 

EXPERIMENTAL WORK 
MODIFICATIONS 

Specialists in Manufacturers of 
Wood & Metal Airplane Parts 
Government Approved Station 1 15 


PROPELLERS 

Latin American Trade Solicited 

SALES « REPAIRS • SERVICE 

II. S. Bureau of Air Comm. Appr. Prei. Repair Sta. 18? 

nTOTTCZjl 


WANTED 

| I0EAS, INVENTIONS or PATENTS 

A company with a nationally 
known product would like to 
consider ideas and inventions 
suitable for post-war use in 
the industrial and commer- 
cial field of applying and 
dispensing lubricants, such 
as pumps, point to point, 
centralized lubrication, etc. 
Also hydraulic, vacuum, or 
pneumatic actuated mechan- 
isms, pistons, valves, etc., as 
used in the Aircraft and 
Automotive field. Also pas- 
senger and industrial eleva- 
tors, automatic leveling de- 
vices, controls, etc., and sim- 
ilar items such as portable 
lifting and stacking trucks or 
mechanisms used about fac- 
tories, etc. 


tion, please write for detailed in- 
structions, Dept. NP17, L. W. 
Romany Advertising Agency. 






Aviations 

market 

PLACE 

(Classified Advertising) 


RATES 


NEW “MARKET PLACE" ADVERTISEMENTS 

AVIATION 

330 West St.. Now York 18, N. Y. 


WANTED 

Will buy oulriqht or pay royalties for mlg. rights 
for AIRCRAFT PRODUCTS end accessories with 
post war possibilities. 

If you have a product that you think marketable, 
contact us at once. All information submitted will 
be held in strict confidence. 

AIRCRAFT PRODUCTS CO. 

WEST CHESTER, PENN. 
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PAN-AMERICAN NAVIGATION SERVICE 

12021 VENYURA BOULEVARD NORYH HOLLYWOOD. CALIFORNIA ‘vSp 


VALUABLE INFORMATION 

in your snyoer catalog 


“In New York” 
“Blueprinting Service” 


i x s r it i >i k x r s 

NEW — USED — ALL TYPES — SALES — REPAIR — INSTALLATION — COMPLETE STOCK 

STANDARD AIRCRAFT EQUIPMENT COMPANY 

Hangar "D." Roosevelt Field Mhuob LINY Ga den City 8753^ 
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Capture EXTRA PRODUCTION 
with Your Screw Driving Army 


PHILLIPS SCREWS DRIVE TWICE AS PAST 

Don't just worry about lagging produc- 
tion . . .do something about it! Boost your 
output by providing your assembly line 
with Phillips Screws - the modern speed- 
screw with the scientifically engineered 
Recessed Head! The Phillips driver auto- 
matically centers in the screw head, util- 
izes turning power rather than head-on 
pressure, eliminates the troubles that 
slow-up driving . . . wobbles, skids, burred 
screw heads. The result is speedier assem- 
bly ... as much as 50% in some plants. 


The skid-proof feature of the Phillips 
Recess further prevents marred parts and 
driver-slashed hands. Freed from fear, old 
timers and newcomers alike can concen- 
trate on fast, faultless driving. Power and 
spiral drivers can be used to advantage. 
Switch to Phillips Screws and see how 
your screw driving army chalks up new 
assembly records. 

Compare the cost of driving Phillips 
versus slotted head screws. You'll find that 
it actually costs less to have the many ad- 
vantages of the Phillips Recess! 



PHILLIPS^SCREWS 


KEY TO FASTENING SPEED 
AND ECONOMY 



iWS 


SELF-' 


SCREWS 



Facilities and Craftsmanship — Yours to Command 


Dow supplies sand, castings of Dowmetal 
Magnesium Alloys that meet the strictest 
Government specifications. These parts are 
fabricated in our own shops under strict metallurgical 
control and are an important feature of Dow's over- 
all magnesium service, which ranges from ingots to 
finished products. 

Dow is cooperating with producers of wartime prod- 



ucts that call for magnesium parts. If your develop- 
ments for peacetime markets include the use of 
magnesium, we suggest consultations with us. The 
advantages of our long experience with this weight- 
saving metal are yours to command. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 



MAGNESIUM 

PRODUCER SINCE 1916 










M ore Bendix-designed UHF radio communication 
equipment and automatic radio compasses than 
all other makes combined . . . 



NOW USED OVER EUROPE 
BY U. S. ARMY AIR FORCES 


American war birds are darting at Portress Puropa . . . and in 
their wake hover mighty fleets for airborne invasion. Our 
fighters, bombers and transports will darken Axis skies. 

In the job of guiding them to secret destinations, and direct- 
ing and coordinating their swift, complex manoeuvres, Bendix 
Radio* Equipment will fill a vital role. 

For in the European theatre, the U. S. Army Air Forces use 
more Bendix-designed U H F Communication Equipment and 
Automatic Radio Compasses than all other makes coinhineil. 
The reason; Designing and producing such equipment for air- 


craft has been the highly specialized business of Bendix Radio 
from its very inception . . . long before the war. 

lust as Bendix Radio has set the pace in Aircraft Electronic 
Equipment for wartime application, so it will lead in develop- 
ing new electronic marvels for peacetime flight, thus helping 
make Jhe Vehicles of Victory ... the .Transports of Jomorrow. 



A v/erf /'on s Corporation 





